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SUMMARY 
The g e n e r a l a r e a a d d r e s s e d by t h i s r e s e a r c h i s t h a t of d e t e r m i n i n g 
t h e e f f e c t s of t h e amount of i n f o r m a t i o n p r o v i d e d t o a human d e c i s i o n 
maker on t h e q u a l i t y of t h e d e c i s i o n s made. A d i s t i n c t i o n i s drawn b e ­
tween p r o v i d i n g more i n f o r m a t i o n t o t h e d e c i s i o n maker and t h e r e b y 
f a c i l i t a t i n g t h e p r o c e s s and p r o v i d i n g more d a t a which may t e n d t o c a u s e 
d i s t r a c t i o n s and t h u s impede t h e p r o c e s s . I t i s a r g u e d t h a t an u n d e r ­
s t a n d i n g of t h e e f f e c t s of i n f o r m a t i o n o r d a t a o v e r l o a d s i t u a t i o n s may 
l e a d t o improved d e s i g n s f o r d e c i s i o n making s y s t e m s such a s management 
i n f o r m a t i o n s y s t e m s . I n a d d i t i o n , i t w i l l l e a d t o a f u l l e r u n d e r s t a n d i n g 
of t h e human i n f o r m a t i o n p r o c e s s i n g s y s t e m . 
The r e s e a r c h r e p o r t e d h e r e c o n s i s t s of a s e r i e s of s t u d i e s c o n ­
d u c t e d i n a l a b o r a t o r y s e t t i n g w i t h i n t h e framework of t h e l e n s model 
p a r a d i g m . The l e n s model i s a c o n c e p t u a l i z a t i o n of t h e human i n f e r e n c e 
p r o c e s s which h a s b e e n found u s e f u l i n t h e s t u d y of human j u d g m e n t . The 
model i s d e s c r i b e d i n d e t a i l i n t h e r e p o r t . 
The s t u d i e s which a r e p r e s e n t e d h e r e examine t h e b a s e l i n e c o n d i ­
t i o n of p e r f o r m a n c e when s e v e r a l p i e c e s of i n f o r m a t i o n o r c u e s a r e a v a i l ­
a b l e and t h e c u e s a r e of e q u a l v a l i d i t y . P e r f o r m a n c e i s o b s e r v e d a s t h e 
number of c u e s i s v a r i e d u n d e r d i f f e r i n g s e t s of c o n d i t i o n s . Among t h e 
t a s k v a r i a b l e s c o n s i d e r e d a r e t h e d e g r e e of cue i n t e r c o r r e l a t i o n o r r e ­
d u n d a n c y , cue v a l i d i t y , t a s k p r e d i c t a b i l i t y and amount of s t r u c t u r i n g 
i n s i g h t p r o v i d e d . The e x p e r i m e n t s a r e t h e f i r s t known s t u d i e s i n v o l v i n g 
x i 
v a r y i n g numbers o f cues i n a c o n t e x t f r e e m u l t i p l e cue i n f e r e n c e t a s k . 
The r e s u l t s of t h e s e s t u d i e s i n d i c a t e t h a t a l t h o u g h p e o p l e a r e 
a b l e t o u t i l i z e i n c r e a s e d amounts of i n f o r m a t i o n , i n c r e a s e d amounts of 
d a t a may a f f e c t d e c i s i o n making b e h a v i o r i n n o n - i n t u i t i v e f a s h i o n s . I n 
p a r t i c u l a r , i n c r e a s e d amounts o f d a t a which a r e n o t accompanied by 
i n c r e a s e d t a s k p r e d i c t a b i l i t y may r e s u l t i n a h i g h e r l e v e l of p e r f o r m a n c e 
t o a c e r t a i n p o i n t w i t h a s u b s e q u e n t dec r emen t i n p e r f o r m a n c e a s more 
d a t a a r e p r e s e n t e d . S u g g e s t i o n s f o r f u r t h e r r e s e a r c h i n t h i s a r e a a r e 
made and t h e m e t h o d o l o g i c a l p r o b l e m s i n h e r e n t i n s t u d i e s i n v o l v i n g 
v a r y i n g amounts of i n f o r m a t i o n a r e d i s c u s s e d . 
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CHAPTER I 
INTRODUCTION TO JUDGMENT LITERATURE 
AND RESEARCH PROBLEM DEFINITION 
C h a r a c t e r i s t i c s of Judgment P rob lems 
A c c o r d i n g t o E l l i s [ 1 9 7 2 ] , " J u d g m e n t , a s a p e r c e p t u a l r e s p o n s e 
i n d i c a t o r , r e f e r s s i m p l y t o t h e p l a c i n g o r o r d e r i n g of s t i m u l i a l o n g 
some s c a l e . " T h u s , t h e c h i l d l e a r n s t h a t two q u i t e d i f f e r e n t o b j e c t s 
a r e b o t h " c h a i r s " and t h e t a x o n o m i s t c l a s s i f i e s a p e s and h o r s e s a s "mam­
m a l s . " These a r e examples of c o n c e p t f o r m a t i o n ( s e e B r u n e r , Goodnow and 
A u s t i n [ 1 9 5 6 ] ) and i n v o l v e t h e u se of a n o m i n a l s c a l e . The smoker may 
p r e f e r p i p e s t o c i g a r s and t h u s employ a p r e f e r e n c e s c a l e which may have 
o n l y o r d i n a l p r o p e r t i e s . ' S i m i l a r l y , a s t o c k marke t a n a l y s t p r e d i c t s 
t h a t s t o c k A w i l l advance t e n p o i n t s t h i s week and u s e s an i n t e r v a l ( o r 
r a t i o ) s c a l e . 
C l e a r l y a r a t h e r d i v e r s e c l a s s of human a c t i v i t i e s employs j u d g ­
ment a s d e f i n e d a b o v e . I n d e e d , a g r e a t number of o c c u p a t i o n s , such a s 
t h a t of t h e p a t h o l o g i s t o r of t h e t e l e v i s i o n w e a t h e r - m a n , a r e c o n c e r n e d 
p r i m a r i l y w i t h t h e e x e r c i s i n g of j udgmen t . Even w i t h t h e a c c e p t a n c e of 
t h e d e f i n i t i o n q u o t e d a b o v e , howeve r , i t i s n o t o b v i o u s what t h e com­
p o n e n t s of judgment are . . I t i s of some i m p o r t a n c e and i n t e r e s t , t h e n , 
t h a t a b r i e f e x p l o r a t i o n of t h e p r o c e s s b e p r e s e n t e d . 
I n an i n f o r m a t i v e d i s c u s s i o n Newe l l [ 1 9 6 8 ] c h a r a c t e r i z e s judgment 
as a c o g n i t i v e p r o c e s s i n v o l v i n g an a v a i l a b l e s e t of i n p u t s and a w e l l 
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d e f i n e d domain of o u t p u t s . The p r o c e s s , a c c o r d i n g t o N e w e l l , i s n o t 
e x t e n d e d i n t i m e and i s n e i t h e r a s i m p l e t r a n s d u c t i o n of i n f o r m a t i o n n o r 
t h e a p p l i c a t i o n of a g i v e n r u l e . By t h e s e s t a n d a r d s , t h e n , i n f o r m a t i o n 
s e a r c h and c r e a t i v e t h i n k i n g a r e n o t j u d g m e n t . T h u s , i t may be c o n v e n i ­
e n t t o d i s t i n g u i s h t h e t e rm " j u d g m e n t " from t h e more g e n e r a l t e r m 
" d e c i s i o n - m a k i n g " which may i n v o l v e t h e a p p l i c a t i o n of a g i v e n r u l e . 
However , u n l e s s i t i s e x p l i c i t l y s t a t e d o t h e r w i s e , " j u d g m e n t " and 
" d e c i s i o n - m a k i n g " w i l l be used i n t e r c h a n g e a b l y i n t h i s r e s e a r c h . 
A somewhat more g e n e r a l c h a r a c t e r i z a t i o n of t h e judgment p r o c e s s 
i s p r e s e n t e d by E i n h o r n [ 1 9 7 4 ] who p r o p o s e s t h r e e components of t h e 
j u d g m e n t a l p r o c e s s . The f i r s t s t a g e r e f e r s t o t h e i d e n t i f i c a t i o n and 
o r g a n i z a t i o n of r e l e v a n t i n f o r m a t i o n i n t h e e n v i r o n m e n t . T h i s , of 
c o u r s e , i m p l i e s a t l e a s t a l i m i t e d amount of s e a r c h b e h a v i o r . The 
measurement o r e v a l u a t i o n of t h e r e l e v a n t i n f o r m a t i o n o r c u e s composes 
t h e s e c o n d s t a g e . F i n a l l y , c u e s must be w e i g h t e d and combined i n some 
f a s h i o n . 
The p r o c e s s i s i l l u s t r a t e d w e l l by a h y p o t h e t i c a l example from 
m e d i c a l d i a g n o s i s . In p e r f o r m i n g an e x a m i n a t i o n , t h e p h y s i c i a n w i l l have 
a c c e s s t o c e r t a i n s t a n d a r d t y p e s of i n f o r m a t i o n , such a s b l o o d p r e s s u r e , 
o b e s i t y o r s h o r t n e s s of b r e a t h . A d d i t i o n a l l y , some l e s s o b v i o u s c u e s 
may be u t i l i z e d , such a s s p e e c h p a t t e r n s o r manner of w a l k i n g . Having 
i d e n t i f i e d and c l u s t e r e d t h e c u e s , t h e y a r e measured o r e v a l u a t e d . 
Some, such a s b l o o d coun t and t e m p e r a t u r e , a r e s u b j e c t t o o b j e c t i v e 
m e a s u r e m e n t , w h e r e a s o t h e r s , f o r example n e r v o u s t r e m o r , a r e e v a l u a t e d 
s u b j e c t i v e l y . I n any c a s e , howeve r , t h e p r o c e s s d e f i n e d above by E l l i s , 
3 
" . . . t h e p l a c i n g or o r d e r i n g of s t i m u l i a l o n g some s c a l e , " i s i n ­
v o l v e d . F i n a l l y , an o v e r a l l o r g l o b a l judgment i s r e q u i r e d , such a s 
w h e t h e r o r n o t a m a l i g n a n c y i s p r e s e n t o r w h e t h e r s u r g e r y i s r e q u i r e d . 
A c o n s i d e r a t i o n of t y p i c a l judgment t a s k s y i e l d s s e v e r a l c h a r a c ­
t e r i s t i c s common t o such p r o b l e m s . P e r h a p s t h e most n o t a b l e a s p e c t i s 
t h a t none of t h e i n f o r m a t i o n a v a i l a b l e t o t h e d e c i s i o n maker i s s u f f i ­
c i e n t t o make e x a c t p r e d i c t i o n s on each p r o b l e m . A no the r way of s t a t i n g 
t h i s i s t h a t e ach p i e c e of i n f o r m a t i o n i s o n l y p r o b a b i l i s t i c a l l y r e l a t e d 
t o t h e v a r i a b l e t o be p r e d i c t e d . I t i s a l s o t r u e t h a t a l l of t h e i n ­
f o r m a t i o n t a k e n t o g e t h e r i s n o t s u f f i c i e n t t o p r e d i c t w i t h p e r f e c t 
a c c u r a c y . T h u s , t h e r e i s an i r r e d u c i b l e random e r r o r component which 
means t h a t w h i l e d e c i s i o n makers may have v a r y i n g d e g r e e s of s u c c e s s , 
none can be p e r f e c t l y a c c u r a t e . The re may .we l l be c a s e s where t h i s i s 
n o t t h e c a s e , b u t t h o s e c a s e s a r e o f l i t t l e i n t e r e s t t o t h e s t u d y of 
d e c i s i o n - m a k i n g p e r f o r m a n c e . The main p o i n t i s t h a t any model of t h e 
judgment p r o c e s s must i n c l u d e t h e s e e l e m e n t s a t a minimum. 
A s i m p l i f i e d c o n c e p t u a l model o f t h e judgment p r o c e s s would i n ­
v o l v e some u n d e r l y i n g c r i t e r i o n v a r i a b l e a b o u t which i n f e r e n c e i s t o b e 
d r awn , a s e t of c u e s r e l e v a n t t o t h e c r i t e r i o n v a r i a b l e and t h e j u d g e ' s 
r e s p o n s e t o t h e c u e s o r h i s e s t i m a t e o f t h e c r i t e r i o n v a r i a b l e . The 
c r i t e r i o n v a r i a b l e may be t h o u g h t o f a s a d i s t a l v a r i a b l e w h i l e t h e 
cues a r e p r o x i m a l s t i m u l i . I t seems c l e a r t h a t t h i s model i s a s i m p l i ­
f i c a t i o n of t h e g e n e r a l model which would i n c l u d e many d i f f i c u l t i e s , 
such a s m u l t i - d i m e n s i o n a l c r i t e r i a , s e a r c h f o r new c u e s on t h e b a s i s of 
p r e v i o u s l y p e r c e i v e d o n e s , and t h e f o r m u l a t i o n of s u b - h y p o t h e s e s on t h e 
4 
b a s i s of s u b s e t s of t h e c u e s . I t i s a l s o t r u e t h a t t h e p e r c e p t i o n and 
e v a l u a t i o n of i n d i v i d u a l o r s u b s e t s of cues may be c o n s i d e r e d a s j u d g ­
ment p r o c e s s e s i n t h e m s e l v e s . The s i m p l i f i e d model d e s c r i b e d h e r e , how­
e v e r , i s of i n t e r e s t and of s u f f i c i e n t g e n e r a l i t y t o g u i d e r e s e a r c h 
e f f o r t s . 
The Lens Model 
The c o n c e p t u a l model d i s c u s s e d above h a s b e e n f o r m a l i z e d by 
Brunswik [ 1 9 5 5 ] . The f u n d a m e n t a l c o n c e p t of t h i s r e p r e s e n t a t i o n of t h e 
judgment p rob lem i s t h a t t h e o v e r a l l s y s t e m must c o n s i s t of a t a s k s u b ­
s y s t e m and a r e s p o n s e s u b - s y s t e m . T h i s c r u c i a l p o i n t a l l o w s p e r f o r m a n c e 
t o be e v a l u a t e d w i t h r e s p e c t t o t h e p a r t i c u l a r t a s k b e i n g u n d e r t a k e n . 
T h u s , p e r f o r m a n c e i s e v a l u a t e d on b o t h an a b s o l u t e b a s i s ( c o m p a r i s o n of 
judgment w i t h t r u e v a l u e of c r i t e r i o n v a r i a b l e ) and on a r e l a t i v e b a s i s 
( c o m p a r i s o n of judgment w i t h t h e b e s t e s t i m a t e of t h e c r i t e r i o n v a r i a ­
b l e ) . An a d d i t i o n a l f e a t u r e i s t h a t m a t h e m a t i c a l - s t a t i s t i c a l models can 
be c o n s t r u c t e d of b o t h t h e e n v i r o n m e n t and t h e d e c i s i o n - m a k e r t h u s a l ­
l o w i n g f o r c o m p a r i s o n s of t h e e n v i r o n m e n t , t h e model of t h e e n v i r o n m e n t , 
t h e j u d g e and t h e model o f t h e j u d g e . 
B r u n s w i k ' s model may b e s c h e m a t i c a l l y r e p r e s e n t e d by t h e d r awing 
i n F i g u r e 1 . The e n v i r o n m e n t a l c r i t e r i o n v a r i a b l e , Y , i s t o be j u d g e d , 
e s t i m a t e d o r p r e d i c t e d on t h e b a s i s of s e v e r a l c u e s , e ach of which i s 
presumed t o f u r n i s h some i n f o r m a t i o n a b o u t Y . A d d i t i o n a l l y , t h e cues 
a r e , i n g e n e r a l , p a r t i a l l y r e d u n d a n t and t h u s a g i v e n c u e , X^, c a n n o t be 
r e g a r d e d a s g i v i n g i n f o r m a t i o n a b o u t Y g which i s i n d e p e n d e n t of i n f o r m a ­
t i o n p r o v i d e d by some o t h e r c u e , X . . I t i s c l e a r t h a t i n some 
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c i r c u m s t a n c e s two p i e c e s of i n f o r a t i o n , X. and X . , b o t h r e l e v a n t t o Y , ^ ' 1 3 ' e ' 
w i l l be s t a t i s t i c a l l y i n d e p e n d e n t ; howeve r , t h i s i s n o t t r u e i n g e n e r a l . 
The t a s k p r e s e n t e d t o t h e s u b j e c t , t h e n , i s one of p e r c e i v i n g , 
m e a s u r i n g and combin ing t h e c u e s s o a s t o p r o d u c e an o v e r a l l j u d g m e n t , 
Y , of Y g . T h i s p r o c e s s of r e l e v a n t i n f o r m a t i o n e m a n a t i n g from some 
c r i t e r i o n v a r i a b l e and b e i n g r ecombined i n t o a judgment i s a n a l o g o u s 
t o l i g h t b e i n g f o c u s e d by a convex l e n s . T h i s a n a l o g y h a s l e d t o t h e 
c o n c e p t u a l model u n d e r d i s c u s s i o n b e i n g c a l l e d t h e l e n s m o d e l . 
S e v e r a l o p t i o n s a r e a v a i l a b l e w i t h r e g a r d t o q u a n t i f y i n g t h e r e ­
l a t i o n s h i p s be tween c r i t e r i o n , c u e s and judgment and w i t h r e s p e c t t o 
d e f i n i n g o p e r a t i o n a l l y t h e c o n c e p t s of r e l e v a n c e and r e d u n d a n c y . One 
a p p r o a c h i s t o employ an i n f o r m a t i o n t h e o r e t i c m o d e l . A no the r o p t i o n 
i s t o u s e c o r r e l a t i o n s be tween t h e s e v e r a l v a r i a b l e s and d e f i n e r e l e v a n c e 
i n t e r m s of cue v a l i d i t i e s and r e d u n d a n c y i n t e r m s of cue i n t e r c o r r e l a -
t i o n s . I t i s t h i s l a t t e r a p p r o a c h which h a s b e e n t r a d i t i o n a l l y employed 
and w i l l be u t i l i z e d i n t h i s r e s e a r c h . I t i s t h u s assumed t h a t t h e 
i n d e p e n d e n t v a r i a b l e s a r e random v a r i a b l e s . 
R e t u r n i n g t o F i g u r e 1 , l e t r . = r y be t h e v a l i d i t y of t h e 
i s x . , 1 1 e 
ith c u e , r . = r w „ be t h e u t i l i z a t i o n c o e f f i c i e n t of t h e ith cue and i s X. ,Y 1 ' s 
r . . = r „ „ be t h e c o r r e l a t i o n be tween c u e s X. and X . . For t h e s p e c i a l l ] X . , X . 1 ] 
1 D 2 
c a s e of u n c o r r e l a t e d c u e s , i . e . , r . . = 0 . 0 f o r a l l i * j , r . i s a measure 
1 j J i e 
of t h e p r o p o r t i o n of v a r i a n c e i n Y^ which i s e x p l a i n e d by X^ a n d , s i m i -
2 
l a r l y , r . g i s t h e p r o p o r t i o n of v a r i a n c e i n Y g e x p l a i n e d by X^. For t h e 
more g e n e r a l c a s e of c o r r e l a t e d c u e s , t h e r e l a t i o n s h i p s a r e more complex . 
A s i m p l e a p p r o a c h t o p r e d i c t i n g v a l u e s of Y g f o r o b s e r v e d v a l u e s 
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of t h e X. would be t o f o r m u l a t e a f i r s t - o r d e r r e g r e s s i o n model of Y on 1 e 
t h e X . . The form of such a model would be 1 
The m u l t i p l e c o r r e l a t i o n c o e f f i c i e n t c o r r e s p o n d i n g t o E q u a t i o n ( 1 ) i s 
2 
^e = r Y Y a n c ^ ^ i s a measure of t h e p r o p o r t i o n of v a r i a n c e i n Y^ 
e e 
which i s e x p l a i n e d by E q u a t i o n ( 1 ) . S i m i l a r l y , a model of t h e s u b j e c t ' s 
r e s p o n s e s can be c o n s t r u c t e d by a f i r s t - o r d e r r e g r e s s i o n model of Y g on 
t h e X^ r e s u l t i n g i n : 
Y s = S 0 + B 1 X 1 + B 2 X 2 + • • • + S K X K- ( 2 ) 
5* 
The B.^'s a r e n o t i d e n t i c a l w i t h t h e g . ' s a b o v e . A g a i n , R = r - i s i . 1 s I , I 
2 . 
t h e m u l t i p l e c o r r e l a t i o n c o e f f i c i e n t and R g i s t h e p r o p o r t i o n o f v a r i ­
a n c e i n t h e r e s p o n s e s which i s e x p l a i n e d by E q u a t i o n ( 2 ) . 
W r i t i n g Y g and Y g i n t h e f o l l o w i n g f o r m s : 
Y = Y + Z (3 ) e e e 
Y = Y + Z ( 4 ) 
s s s 
i t i s a p p a r e n t t h a t Y^ c o n s i s t s of a component which i s e x p l a i n e d by a 
f i r s t - o r d e r model and a r e s i d u a l component . A s i m i l a r s t a t e m e n t h o l d s 
f o r Y . The form of Z and Z i s n o t known i n g e n e r a l . The r e s i d u a l s e s 
may c o n t a i n o n l y random e r r o r i n which c a s e t h e f i r s t - o r d e r model 
a c c o u n t s f o r a l l t h e e x p l a i n a b l e v a r i a t i o n . On t h e o t h e r h a n d , t h e 
r e s i d u a l may c o n t a i n " l a c k - o f - f i t " v a r i a t i o n which r e f l e c t s t h e f a c t 
t h a t t h e r e i s s y s t e m a t i c v a r i a t i o n due t o t e r m s n o t i n c l u d e d i n t h e 
f i r s t - o r d e r mode l . The e x t e n t t o which E q u a t i o n s ( 1 ) and ( 2 ) a r e a d e ­
q u a t e d e s c r i p t o r s of t h e e n v i r o n m e n t a l and r e s p o n s e s u b s y s t e m s , r e s p e c ­
t i v e l y , i s an e m p i r i c a l q u e s t i o n s and s u b s e q u e n t d i s c u s s i o n w i l l i n d i ­
c a t e t h a t f i r s t - o r d e r models p e r f o r m a d m i r a b l y . 
I t i s n o t s u r p r i s i n g t h a t t h e v a r i o u s c o r r e l a t i o n and r e g r e s s i o n 
c o e f f i c i e n t s a s s o c i a t e d w i t h t h e l e n s model a r e f u n c t i o n a l l y r e l a t e d . 
I t would be d e s i r a b l e t o e x p r e s s some p e r f o r m a n c e measure a s a f u n c t i o n 
of v a r i o u s c o e f f i c i e n t s and p a r a m e t e r v a l u e s from t h e mode l . E a r l y work 
i n t h i s r e g a r d was c o n d u c t e d by H u r s c h , Hammond and Hursch [ 1 9 6 4 ] , 
Hammond, Hursch and Todd [ 1 9 6 4 ] and s u b s e q u e n t l y by Tucker [ 1 9 6 4 ] . 
T u c k e r ' s v e r s i o n , which h a s r e c e n t l y been examined i n d e t a i l by C a s t e l ­
l a n [ 1 9 7 3 ] , w i l l be employed h e r e . I n t h i s form: 
r = GR R + C ( l - R 2 ) 1 / 2 ( 1 - R 2 ) 1 / 2 ( 5 ) a e s e s 
w h e r e : 
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The achievement i n d e x , r , i s t h e c o r r e l a t i o n be tween t h e v a l u e 
a 
of t h e c r i t e r i o n v a r i a b l e , Y , and t h e j u d g e ' s r e s p o n s e , Y . As d i s ­
c u s s e d a b o v e , R i s a measu re of t h e e x t e n t t o which t h e f i r s t - o r d e r 
e 
model of t h e e n v i r o n m e n t , E q u a t i o n ( 1 ) , f i t s t h e v a l u e s of Y^. R^ i s 
r e f e r r e d t o as t h e task predictability. S i m i l a r l y , R^ i s a measure of 
t h e f i t of E q u a t i o n ( 2 ) t o t h e r e s p o n s e s and i s t e rmed response line­
arity. 
G, a s d e f i n e d i n E q u a t i o n ( 7 ) , i s a measure of t h e e x t e n t t o 
which E q u a t i o n ( 1 ) ma tches E q u a t i o n ( 2 ) i n t h e s e n s e t h a t t h e r e g r e s s i o n 
c o e f f i c i e n t s of one model a r e p r o p o r t i o n a l t o t h o s e of t h e o t h e r m o d e l . 
I t i s c l e a r t h a t i f e a c h r e g r e s s i o n c o e f f i c i e n t of E q u a t i o n ( 1 ) can be 
w r i t t e n a s t h e same p o s i t i v e l i n e a r t r a n s f o r m a t i o n of t h e c o r r e s p o n d i n g 
r e g r e s s i o n c o e f f i c i e n t i n E q u a t i o n ( 2 ) , t h e n G = 1 . 0 . I t i s v e r y im­
p o r t a n t t o n o t e t h a t a G v a l u e of u n i t y i m p l i e s p r o p o r t i o n a l w e i g h t s i n 
t h e e n v i r o n m e n t a l and r e s p o n s e s y s t e m s o n l y t o t h e e x t e n t t h a t f i r s t -
o r d e r mode l s a p p l y . T h u s , a f i r s t - o r d e r model of t h e r e s p o n s e s y s t e m 
may match t h a t of t h e e n v i r o n m e n t wel l - , i . e . , G c l o s e t o 1 . 0 , and y e t 
t h e f i r s t - o r d e r model b e a v e r y p o o r d e s c r i p t i o n of t h e r e s p o n s e s , i . e . , 
R c l o s e t o 0 . 0 . R e a s o n i n g s i m i l a r t o t h i s h a s l e d Hammond and Summers s to 
[1972 ] t o r e f e r t o G as knowledge and R g a s cognitive control i m p l y i n g 
t h a t t h e s u b j e c t may c o r r e c t l y d e t e c t t h e f i r s t - o r d e r w e i g h t i n g p o l i c y 
b u t f a i l t o u t i l i z e t h i s p o l i c y c o n s i s t e n t l y . 
The r e m a i n i n g q u a n t i t y i n E q u a t i o n ( 5 ) i s C, t h e c o r r e l a t i o n b e ­
tween t h e r e s i d u a l i n t h e e n v i r o n m e n t and t h e r e s i d u a l i n t h e r e s p o n s e s . 
C l e a r l y , i f e i t h e r Z o r Z i s c o m p l e t e l y r andom, t h e n C w i l l e q u a l z e r o . 
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T h u s , i f a l l p r e d i c t a b l e v a r i a t i o n i n i s e x p l a i n e d by E q u a t i o n ( 1 ) , 
t h e r e i s no component of Z g which can be s y s t e m a t i c a l l y u t i l i z e d by t h e 
j udge and C = 0 . 0 . S i m i l a r l y , i f t h e s u b j e c t ' s r e s p o n s e s a r e d e s c r i b e d 
by E q u a t i o n ( 2 ) p l u s a p u r e l y random componen t , t h e n even i f t h e r e i s 
s y s t e m a t i c v a r i a t i o n i n Z g , e . g . , t e r m s of h i g h e r o r d e r , t h e j u d g e i s 
n o t u s i n g i t and a g a i n C = 0 . 0 . I t f o l l o w s t h a t C w i l l d e p a r t from z e r o 
on ly i f t h e r e i s s y s t e m a t i c v a r i a t i o n i n Z g which i s employed by t h e 
j u d g e . 
The l e n s model E q u a t i o n ( 5 ) r e l a t e s a c h i e v e m e n t t o t h e r e m a i n i n g 
q u a n t i t i e s d i s c u s s e d a b o v e . As was p r e v i o u s l y m e n t i o n e d , t h i s v e r s i o n 
of t h e e q u a t i o n was o r i g i n a l l y p r e s e n t e d by Tucker [ 1 9 6 4 ] and e l a b o r a t e d 
upon by C a s t e l l a n [ 1 9 7 3 ] . Appendix A c o n t a i n s a d e r i v a t i o n of E q u a t i o n 
( 5 ) . 
A s p e c i a l c a s e of p a r t i c u l a r i n t e r e s t o c c u r s when t h e e n v i r o n m e n t 
i s of f i r s t - o r d e r o r when i t i s r e a l i s t i c t o assume t h a t t h e f i r s t - o r d e r 
model of t h e j u d g e p r o v i d e s an a d e q u a t e f i t . I n e i t h e r c a s e , t h e v a l u e 
of C w i l l a p p r o a c h z e r o and t h e l e n s model E q u a t i o n ( 5 ) r e d u c e s t o : 
r a = G R e R s . ( 9 ) 
Of t h e q u a n t i t i e s i n E q u a t i o n ( 9 ) , i s n o t u n d e r t h e c o n t r o l of 
t h e j u d g e s i n c e i t i s f i x e d by t h e s t a t i s t i c a l p r o p e r t i e s of t h e t a s k 
s u b - s y s t e m . On t h e o t h e r h a n d , b o t h G and R g r e f l e c t t h e r e s p o n s e s of 
t h e j u d g e . In o r d e r t o maximize r , b o t h G and R s h o u l d a p p r o a c h t h e i r 
a s 
maximum v a l u e s of u n i t y . T h i s , of c o u r s e , i m p l i e s t h a t t h e j u d g e h a s 
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c o r r e c t l y d e t e c t e d t h e f i r s t - o r d e r t a s k p r o p e r t i e s and u s e d them i n a 
p e r f e c t l y c o n s i s t e n t manner . I t f o l l o w s i m m e d i a t e l y t h a t r < R . 
a e 
Comments on t h e Lens Model 
There i s r e a s o n t o q u e s t i o n t h e s o u n d n e s s of t h e c o r r e l a t i o n -
r e g r e s s i o n a p p r o a c h of t h e l e n s mode l . At b e s t t h e m e a s u r e s a r e r a t h e r 
c r u d e and p r o v i d e o n l y a m a c r o s c o p i c view of p e r f o r m a n c e . G and R g a r e 
p a r t i c u l a r l y s u s p e c t and t h e i r i n t e r p r e t a t i o n i s n o t n e a r l y a s s t r a i g h t ­
fo rward a s t h e i r d e r i v a t i o n . R i s a measure of t h e f i t of t h e model t o 
s 
t h e s u b j e c t ' s r e s p o n s e s . T h i s , howeve r , assumes t h a t t h e same model i s 
a p p r o p r i a t e t h r o u g h o u t t h e b l o c k of t r i a l s . T h u s , a s u b j e c t who s h i f t s 
from one p o l i c y o r w e i g h t i n g scheme t o a n o t h e r may n o t be f i t w e l l by a 
s i n g l e model even i f he employs t h e p o l i c i e s c o n s i s t e n t l y w h i l e t h e y 
a r e i n u s e . T h i s , of c o u r s e , i s a p a r t i c u l a r p rob l em when s u b j e c t s a r e 
l e a r n i n g a new t a s k and r e c e i v i n g f e e d b a c k a b o u t t h e r e s u l t s of p r e v i o u s 
j u d g m e n t s . 
Dawes and C o r r i g a n [ 1 9 7 4 ] have s u g g e s t e d t h a t most judgment t a s k s 
a r e of such a n a t u r e t h a t any f i r s t o r d e r model w i l l c o r r e l a t e h i g h l y 
w i t h t h e o p t i m a l o n e . T h i s means t h a t G w i l l t end t o be l a r g e even when 
t h e j u d g e u s e s a p o l i c y q u i t e d i f f e r e n t from t h e b e s t p o l i c y . T h u s , 
h i g h v a l u e s of G must n o t be t a k e n a s i n d i c a t i v e t h a t t h e s u b j e c t i s 
n e c e s s a r i l y u s i n g a model v e r y s i m i l a r t o t h e b e s t o n e . 
P e r h a p s t h e most s e r i o u s t r a p a g a i n s t which t h e a n a l y s t must 
g u a r d i s t h a t of s p e a k i n g of t h e r e g r e s s i o n model of t h e s u b j e c t ' s r e ­
s p o n s e s a s i f i t were a model of t h e s u b j e c t ' s c o g n i t i v e p r o c e s s e s . I t 
i s n o t . The r e g r e s s i o n model i s no more t h a n a s i m u l a t i o n of t h e o v e r t 
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r e s p o n s e s y s t e m of t h e j udge w i t h a s t r u c t u r e which does n o t n e c e s s a r i l y 
r e p r e s e n t any c o n s c i o u s o r u n c o n s c i o u s m e n t a l p r o c e s s e s . A l though t h i s 
p o i n t h a s been made p r e v i o u s l y , i t i s w e l l w or th e m p h a s i z i n g s i n c e t h e 
a n a l y s t s h o u l d n e v e r l o s e s i g h t of what i s b e i n g mode led . 
To t h i s p o i n t , t h e e n t i r e d i s c u s s i o n h a s assumed a f i r s t - o r d e r 
r e p r e s e n t a t i o n of b o t h t h e e n v i r o n m e n t and t h e j u d g e . There i s , of 
c o u r s e , no r e a s o n why t h e above d i s c u s s i o n c o u l d n o t be e x t e n d e d t o 
models of h i g h e r o r d e r . A c o n s i d e r a b l e amount of e m p i r i c a l e v i d e n c e 
s u g g e s t s t h a t even t h o u g h t h e j u d g e , f o r e x a m p l e , may be u s i n g d a t a i n 
a h i g h l y n o n - l i n e a r f a s h i o n , t h e f i r s t - o r d e r model p r o v i d e s a s a t i s f a c ­
t o r y r e p r e s e n t a t i o n . T h i s e m p i r i c a l f i n d i n g h a s g r e a t l y i n f l u e n c e d t h e 
me thodo logy and d i r e c t i o n of judgment r e s e a r c h . 
P u r p o s e of t h e R e s e a r c h 
J u d g m e n t a l d e c i s i o n s a r e made u n d e r a v a r i e t y of c o n d i t i o n s . 
The re may be a l a c k of r e l e v a n t i n f o r m a t i o n o r an o v e r a b u n d a n c e ; t h e r e 
may be t i m e p r e s s u r e s o r m o n e t a r y c o n s t r a i n t s ; t h e c o s t s f o r f a i l u r e may 
be h i g h and t h e r e w a r d s f o r s u c c e s s g r e a t . I n many c a s e s , o n l y q u a l i ­
t a t i v e i n f o r m a t i o n i s a v a i l a b l e when q u a n t i t a t i v e i n f o r m a t i o n would be 
d e s i r a b l e . Feedback r e g a r d i n g t h e r e s u l t s of p r e v i o u s d e c i s i o n s may b e 
d e l a y e d o r wrong or n o n e x i s t e n t . 
I n o r d e r t o u n d e r s t a n d how p e o p l e make d e c i s i o n s i n s i t u a t i o n s 
such a s t h e s e , i t i s n e c e s s a r y t o examine t h e e f f e c t s of e ach of t h e 
d i f f i c u l t i e s c i t e d above and t h e many o t h e r s which make r e a l - w o r l d d e c i ­
s i o n making p a i n f u l . I t i s n o t s u f f i c i e n t t o o b s e r v e b e h a v i o r u n d e r a 
g i v e n s e t of c o n d i t i o n s ; r e l e v a n t f a c t o r s must be v a r i e d and t h e 
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c o r r e s p o n d i n g c h a n g e s - - o r l a c k of c h a n g e — n o t e d . T h i s i s t h e c a s e 
w h e t h e r one has a t h e o r e t i c a l o r an a p p l i e d i n t e r e s t . 
The p a r t i c u l a r a s p e c t of t h e i n f e r e n c e p r o c e s s t o be examined i n 
t h i s r e s e a r c h i s t h e e f f e c t of v a r y i n g t h e number of cues a v a i l a b l e t o 
t h e d e c i s i o n maker . The p r i m a r y i n t e r e s t i s i n t h e e f f e c t s of i n c r e a s e d 
amounts of i n f o r m a t i o n on d e c i s i o n - m a k i n g p e r f o r m a n c e . The work i s 
m o t i v a t e d by b o t h t h e o r e t i c a l and p r a c t i c a l a s p e c t s . For e x a m p l e , a 
t h o r o u g h u n d e r s t a n d i n g of t h e phenomena a s s o c i a t e d w i t h i n f o r m a t i o n o v e r ­
l o a d s i t u a t i o n s would be u s e f u l i n t h e d e s i g n of complex man-machine d e ­
c i s i o n making s y s t e m s such a s management i n f o r m a t i o n s y s t e m s . Such 
knowledge c o u l d r e s u l t i n a more e f f e c t i v e a l l o c a t i o n of i n f o r m a t i o n 
p r o c e s s i n g t a s k s be tween man and compute r a n d , p e r h a p s , even t o t h e d e ­
s i g n of s y s t e m s t a i l o r e d t o t h e s p e c i f i c a b i l i t i e s of t h e p a r t i c u l a r 
i n d i v i d u a l . 
On t h e o t h e r h a n d , t h e r e a r e s c i e n t i f i c o r t h e o r e t i c a l r e a s o n s 
f o r b e i n g c o n c e r n e d w i t h t h e r e l a t i o n s h i p be tween i n f o r m a t i o n i n p u t and 
d e c i s i o n - m a k i n g p e r f o r m a n c e . The c l a s s i c p a p e r by M i l l e r [ 1 9 5 6 ] h a s 
shown t h a t man has a l i m i t e d c a p a c i t y f o r p r o c e s s i n g c e r t a i n forms of 
i n f o r m a t i o n . T h u s , t h e r e i s a p o i n t beyond which a d d i t i o n a l i n f o r m a t i o n 
i n p u t w i l l l e a d t o no f u r t h e r i n c r e a s e i n p e r f o r m a n c e . I t i s of i n t e r ­
e s t t o e x p l o r e t h e r e l a t i o n s h i p of f i n d i n g s such a s t h i s t o p e r f o r m a n c e 
i n t h e m u l t i p l e cue i n f e r e n c e t a s k s u sed i n t h i s r e s e a r c h . One w i s h e s 
t o d i s c o v e r how t h e human s u b j e c t a t t e m p t s t o cope w i t h such c o n d i t i o n s 
and what s t r a t e g i e s a r e a d o p t e d t o d e c r e a s e t h e p r e s s u r e s of c o p i n g w i t h 
l a r g e amounts of i n f o r m a t i o n . 
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Of c o u r s e , t h e s c o p e of any r e s e a r c h u n d e r t a k i n g i s , of n e c e s ­
s i t y , l i m i t e d by t i m e and r e s o u r c e s . I n t h e p r e s e n t c a s e , i n t e r e s t i s 
r e s t r i c t e d t o a s e t of m u l t i p l e cue i n f e r e n c e t a s k s where t h e number of 
cues a v a i l a b l e t o t h e d e c i s i o n maker i s v a r i e d . A l l s t u d i e s a r e c o n ­
d u c t e d i n a l a b o r a t o r y s e t t i n g s o t h a t t h e r e s u l t s a r e t h e p r o d u c t of 
c a r e f u l l y c o n t r o l l e d c o n d i t i o n s . 
I n summary, t h i s r e s e a r c h i s c o n d u c t e d w i t h i n t h e c o n c e p t u a l 
framework of t h e l e n s model p a r a d i g m w i t h t h e i n t e n t of d i s c o v e r i n g how 
p e r f o r m a n c e i n a m u l t i p l e cue i n f e r e n c e t a s k i s a f f e c t e d by t h e number 
of c u e s . The r e s u l t s p r o v i d e g r e a t e r i n s i g h t i n t o m a n ' s l i m i t e d i n f o r ­
m a t i o n p r o c e s s i n g c a p a c i t y , s u g g e s t i m p l i c a t i o n s f o r t h e d e s i g n of 
d e c i s i o n making s y s t e m s and p o i n t o u t a r e a s of i n t e r e s t f o r f u r t h e r 
r e s e a r c h . 
Review of t h e L i t e r a t u r e 
I n t h i s s e c t i o n , a r e v i e w of t h e r e l e v a n t judgment l i t e r a t u r e 
w i l l be p r e s e n t e d . The i n i t i a l p a r t of t h e r e v i e w w i l l p r e s e n t a r a t h e r 
b r o a d o v e r - v i e w of judgment r e s e a r c h and examine t h e major f i n d i n g s . 
The l a t t e r p h a s e of t h e r e v i e w w i l l f o c u s s p e c i f i c a l l y on t h e p rob l em 
c o n s i d e r e d i n t h i s r e s e a r c h — t h a t of changes i n p e r f o r m a n c e a s a f u n c t i o n 
of v a r y i n g t h e number of c u e s . 
I t i s i m p o r t a n t t o n o t e t h e r e s t r i c t i o n s of t h e s c o p e of t h i s 
r e v i e w . I n t h e f i r s t p l a c e , i t i s n o t i n t e n d e d t o be a c o m p r e h e n s i v e 
r e v i e w b u t r a t h e r t o i n t r o d u c e t h e a r e a and c o n c e n t r a t e on t h e p rob lem 
of i n t e r e s t i n t h i s r e s e a r c h . The i n t e r e s t e d r e a d e r i s r e f e r r e d t o 
S l o v i c and L i c h t e n s t e i n [ 1 9 7 1 ] f o r a more c o m p l e t e o v e r v i e w of t h i s 
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f i e l d . S e c o n d l y , t h e r e v i e w p r e s e n t e d h e r e w i l l c o n c e n t r a t e a l m o s t 
e x c l u s i v e l y on s t u d i e s e i t h e r c o n d u c t e d w i t h i n t h e framework of t h e l e n s 
model o r employ ing a s i m i l a r m e t h o d o l o g y . T h i s r e s t r i c t i o n , f o r example 
w i l l e x c l u d e B a y e s i a n s t u d i e s and i n f o r m a t i o n t h e o r e t i c a p p r o a c h e s . Thi 
does no t imply t h a t t h e s e a v e n u e s of r e s e a r c h a r e u n i m p o r t a n t o r i r r e l e ­
v a n t t o t h e l e n s model p a r a d i g m . The p rob lem i s r a t h e r t h a t s t u d i e s 
c o n d u c t e d w i t h i n a d i f f e r e n t c o n c e p t u a l and m e t h o d o l o g i c a l framework 
g e n e r a l l y f o c u s on d i f f e r e n t t a s k s and t h e r e s u l t s a r e n o t r e a d i l y 
i n t e r p r e t a b l e o u t s i d e of t h e p a r t i c u l a r v e i n i n which t h e y were c o n ­
d u c t e d . A g a i n , t h e i n t e r e s t e d r e a d e r i s r e f e r r e d t o S l o v i c and L i c h t e n -
s t e i n [ 1 9 7 1 ] f o r a c o m p a r a t i v e r e v i e w of s e v e r a l r e s e a r c h p a r a d i g m s . 
For p u r p o s e s of t h i s r e v i e w , i t i s c o n v e n i e n t t o d i v i d e t h e 
j u d g m e n t a l p r o c e s s i n t o two p h a s e s — p e r c e p t i o n and measurement of c u e s 
and w e i g h t i n g and combin ing of c u e s . I n most r e a l - w o r l d judgment t a s k s , 
i t i s n o t p o s s i b l e t o i s o l a t e a l l of t h e cues t h a t m igh t be employed by 
t h e d e c i s i o n maker . For e x a m p l e , i n j o b i n t e r v i e w s i t u a t i o n s , t h e 
i n t e r v i e w e r may c o n s c i o u s l y o r u n c o n s c i o u s l y u t i l i z e h i s p e r c e p t i o n of 
t h e j o b a p p l i c a n t ' s a c c e n t o r h i s p e r s o n a l a p p e a r a n c e o r m a n n e r i s m s . I n 
t h e s e t t i n g of a c l i n i c a l d i a g n o s t i c i n t e r v i e w , Borke and F i s k e [ 1 9 5 7 ] 
c o n t r o l l e d t h e a v a i l a b i l i t y of c u e s by a l l o w i n g j u d g e s t o ( a ) c o n d u c t a 
d i r e c t i n t e r v i e w , ( b ) s e e and h e a r an i n t e r v i e w t h r o u g h a one-way s c r e e n 
( c ) l i s t e n t o a t a p e r e c o r d i n g of an i n t e r v i e w , and ( d ) r e a d a v e r b a t i m 
t r a n s c r i p t . The f i n d i n g s r e v e a l e d no s i g n i f i c a n t d i f f e r e n c e s be tween 
t h e c o n d i t i o n s which s u g g e s t s t h a t t h e a d d i t i o n a l i n f o r m a t i o n was o f f s e t 
by a d d i t i o n a l d i s t r a c t i o n s . Luf t [ 1 9 5 1 ] found t h a t f o r a p r o j e c t i v e 
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t e s t , g r o u p s of p s y c h i a t r i s t s , s o c i a l w o r k e r s and c l i n i c a l p s y c h o l o g i s t s 
who r e a d t r a n s c r i p t s were o u t p e r f o r m e d by u n d e r g r a d u a t e s t u d e n t s who 
l i s t e n e d t o t a p e r e c o r d i n g s . 
Meehl [ 1 9 5 4 ] s p a r k e d c o n s i d e r a b l e r e s e a r c h i n t o t h e p rob lem of 
compar ing p r e d i c t i o n s made by e x p e r t j u d g e s w i t h t h o s e made by p u r e l y 
s t a t i s t i c a l t e c h n i q u e s such a s m u l t i p l e r e g r e s s i o n . The g e n e r a l f i n d i n g , 
a b o u t which more w i l l be s a i d l a t e r , i s t h a t s t a t i s t i c a l methods a r e 
s u p e r i o r t o c l i n i c a l j udgmen t . I t h a s b e e n p o i n t e d o u t , h o w e v e r , by 
Sawyer [ 1 9 6 6 ] and E i n h o r n [ 1 9 7 2 ] t h a t t h e a c t s of d e c i d i n g which v a r i ­
a b l e s t o e n t e r i n t o t h e s t a t i s t i c a l model and of m e a s u r i n g t h e l e v e l s of 
t h o s e v a r i a b l e s f o r a p a r t i c u l a r p rob lem may be viewed a s components of 
j udgmen t . I n p a r t i c u l a r , t h i s i s t h e i n i t i a l p h a s e — p e r c e p t i o n and 
measurement of c u e s — a s p o i n t e d o u t above . - Thus an o v e r a l l o r g l o b a l 
judgment can b e c o n s i d e r e d t o be t h e r e s u l t of a s e r i e s of s m a l l e r com­
p o n e n t p r o c e s s e s . 
E i n h o r n [ 1 9 7 2 ] r e p o r t s a s t u d y i n which p a t h o l o g i s t s were a s k e d 
t o p r e d i c t t h e s u r v i v a l t i m e ( i n months ) f o r p a t i e n t s s u f f e r i n g from 
H o d g k i n ' s d i s e a s e on t h e b a s i s of t h e r e l a t i v e amounts of n i n e h i s t o ­
l o g i c a l s i g n s from b i o p s y s l i d e s . The p h y s i c i a n s r a t e d each s i g n s e p ­
a r a t e l y and a l s o gave a g l o b a l judgment of d i s e a s e s e v e r i t y . The r e ­
s u l t i n g a n a l y s i s was i n c o n c l u s i v e i n t h a t f o r some j u d g e s , a d d i t i o n of 
t h e g l o b a l judgment h u r t p r e d i c t i o n w h e r e a s i n o t h e r c a s e s i t h e l p e d . 
The i m p l i c a t i o n i s t h a t a l t h o u g h m e c h a n i c a l , i . e . , s t a t i s t i c a l , combina ­
t i o n of c u e s may be s u p e r i o r , t h e human may be q u i t e e f f e c t i v e a t i d e n ­
t i f y i n g r e l e v a n t p r e d i c t o r i n f o r m a t i o n . T h i s a c t i o n may be v iewed a s a 
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t y p e of j u d g m e n t a l d e c i s i o n o r , i n a l a r g e r c o n t e x t , a s a p a r t of t h e 
o v e r a l l judgment p r o c e s s . 
The book by Meehl [ 1 9 5 4 ] m e n t i o n e d above l e d t o c o n s i d e r a b l e i n ­
v e s t i g a t i o n of t h e r e l a t i v e v a l i d i t i e s of c l i n i c a l judgment and of s t a ­
t i s t i c a l p r e d i c t i o n s . S t u d i e s of t h i s t y p e a r e b e s t i l l u s t r a t e d by an 
example . For t h i s p u r p o s e , t h e r e s u l t s of Go ldbe rg [ 1 9 6 5 ] w i l l be 
examined . 
The t a s k i n v o l v e s c l a s s i f i c a t i o n of p a t i e n t s a s n e u r o t i c o r p s y ­
c h o t i c on t h e b a s i s of Minneso ta M u l t i p h a s i c P e r s o n a l i t y I n v e n t o r y (MMPI) 
p r o f i l e s . Each p r o f i l e c o n s i s t s of 11 s c o r e s on d i f f e r e n t s c a l e s and t h e 
i n t e r p r e t a t i o n of p r o f i l e s h a s been c o n s i d e r e d t o be a complex t a s k i n ­
v o l v i n g c o n f i g u r a l i n f o r m a t i o n u s a g e . The 861 p a t i e n t s whose p r o f i l e s 
were employed had b e e n d i a g n o s e d as e i t h e r n e u r o t i c o r p s y c h o t i c on t h e 
b a s i s of more e x t e n s i v e e x a m i n a t i o n . T w e n t y - n i n e t r a i n e d c l i n i c a l p s y ­
c h o l o g i s t s d i a g n o s e d each of t h e 861 p a t i e n t s . I n a d d i t i o n , a m u l t i p l e 
r e g r e s s i o n ( f i r s t - o r d e r ) a n a l y s i s was c o n d u c t e d t o make d i a g n o s e s . The 
a v e r a g e c o r r e l a t i o n be tween c l i n i c a l j udgmen t s and t h e b i n a r y c r i t e r i o n 
v a r i a b l e was 0 . 2 8 w h e r e a s t h e c r o s s - v a l i d a t e d v a l i d i t y of t h e r e g r e s s i o n 
model was 0 . 4 6 . T h i s f i n d i n g i s q u i t e w e l l e s t a b l i s h e d f o r a r a t h e r 
wide v a r i e t y of t a s k s ( s e e Dawes [ 1 9 7 1 , 1972] and Wiggins and Kohen 
[ 1 9 7 1 ] ) . 
I t s h o u l d be n o t e d t h a t t h e above prob lem can be e x p r e s s e d i n 
t e r m s of t h e q u a n t i t i e s i n v o l v e d i n t h e l e n s model e q u a t i o n . I n p a r ­
t i c u l a r , i f R , t h e c o r r e l a t i o n be tween Y and Y , e x c e e d s r , t h e c o r -
' e ' e e ' a ' 
r e l a t i o n be tween Y g and Y^, t h e model of t h e e n v i r o n m e n t h a s o u t p e r f o r m e d 
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t h e man; i f r e x c e e d s R , t h e man h a s o u t p e r f o r m e d t h e model of t h e a e 
e n v i r o n m e n t . C l e a r l y , s i n c e t h e Y e v a l u e s a r e b a s e d on t h e o p t i m a l 
( l e a s t - s q u a r e s ) model among t h e c l a s s of f i r s t - o r d e r m o d e l s , t h e j u d g e 
can o u t p e r f o r m t h e model o n l y i f he can c o r r e c t l y and c o n s i s t e n t l y u t i ­
l i z e i n f o r m a t i o n i n a n o n - l i n e a r , c o n f i g u r a l manner . 
The d i s c u s s i o n t o t h i s p o i n t h a s c e n t e r e d on a c o m p a r i s o n of t h e 
j u d g e ' s r e s p o n s e s w i t h t h e c r i t e r i o n v a r i a b l e and t h e model of t h e t a s k 
s u b s y s t e m . The l e n s m o d e l , howeve r , i s symmet r i c and t h e p r e d i c t i v e 
power of t h e f i r s t - o r d e r r e p r e s e n t a t i o n of t h e r e s p o n s e s u b s y s t e m r e ­
ma ins t o be d e m o n s t r a t e d . F u r t h e r , i t i s n e c e s s a r y t o i d e n t i f y p a r t i c u ­
l a r f a c t o r s which i n f l u e n c e i n f e r e n c e b e h a v i o r . 
Hoffman [ 1 9 6 0 ] p r o p o s e d t h a t a r e g r e s s i o n of t h e j u d g e ' s r e s p o n s e s 
on t h e c u e s c o u l d be u sed t o d e s c r i b e t h e j u d g e ' s p o l i c y . He t e r m s t h i s 
model a " p a r a m o r p h i c r e p r e s e n t a t i o n " i m p l y i n g t h a t i t d i d n o t model t h e 
a c t u a l c o g n i t i v e p r o c e s s e s b u t r a t h e r i t d e s c r i b e d t h e o u t c o m e s . I t may 
be t h o u g h t of a s a s i m u l a t i o n model whose s t r u c t u r e i s of l i t t l e c o n s e ­
quence b u t whose o u t p u t s r e s e m b l e t h o s e of t h e a c t i v i t y b e i n g m o d e l e d . 
The c e n t r a l f i n d i n g of " p o l i c y - c a p t u r i n g " r e s e a r c h i s t h a t f i r s t -
o r d e r models of t h e form of E q u a t i o n ( 2 ) do a v e r y a d e q u a t e j o b of m o d e l ­
i n g t h e j u d g e . The g e n e r a l a p p r o a c h h a s b e e n t o f i t a f i r s t - o r d e r m o d e l , 
compute t h e m u l t i p l e c o r r e l a t i o n c o e f f i c i e n t and add h i g h e r o r d e r t e r m s 
2 
of t h e form o r X^X^ o n l y i f t h e y s i g n i f i c a n t l y i n c r e a s e t h e m u l t i p l e 
c o r r e l a t i o n c o e f f i c i e n t . An e x c e l l e n t example of t h i s a p p r o a c h i s p r o ­
v i d e d by Wiggins and Hoffman [ 1 9 6 8 ] who r e - e x a m i n e d t h e MMPI d a t a d i s ­
c u s s e d a b o v e . The most c o m p e l l i n g i n d i c a t i o n of t h e power of t h e 
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f i r s t - o r d e r model i s t h a t , f o r t h e most c o n f i g u r a l j u d g e , t h e i n c r e a s e 
i n c o r r e l a t i o n be tween t h e model and h i s j u d g m e n t , o b t a i n e d by a d d i n g 
2 
a l l t e r m s of t h e form X. and X . X . , was 0 . 0 3 . T h i s seems t o b e a q u i t e 1 1 3 
g e n e r a l f i n d i n g f o r t h e c a s e where each i n d e p e n d e n t v a r i a b l e i s c o n d i ­
t i o n a l l y m o n o t o n i c a l l y r e l a t e d t o t h e d e p e n d e n t v a r i a b l e . Dawes [ 1 9 7 2 ] 
and Go ldbe rg [ 1 9 6 8 ] d i s c u s s a v a r i e t y of s t u d i e s which have con f i r med 
t h i s f i n d i n g . 
Having e s t a b l i s h e d t h a t f i r s t - o r d e r mode l s f i t j u d g e s q u i t e w e l l 
f o r a wide v a r i e t y of t a s k s , two q u e s t i o n s must be a n s w e r e d : "Why do 
f i r s t - o r d e r mode l s f i t w e l l even f o r t a s k s t h a t s u b j e c t s c l a i m t o be 
p e r f o r m i n g w i t h complex i n f o r m a t i o n u s a g e ? " and "Does t h i s mean t h a t 
p e o p l e do n o t u s e i n f o r m a t i o n c o n f i g u r a l l y ? " I n r e p l y t o t h e f i r s t 
q u e s t i o n , Yntema and T o r g e r s o n [ 1 9 6 1 ] s u g g e s t e d more t h a n a d e c a d e ago 
t h a t f o r s i t u a t i o n s where t h e i n d e p e n d e n t v a r i a b l e s b e a r a c o n d i t i o n a l l y 
mono ton ic r e l a t i o n s h i p w i t h t h e d e p e n d e n t v a r i a b l e , a f i r s t - o r d e r model 
w i l l a lways f i t w e l l . They back t h i s s t a t e m e n t up w i t h an example of a 
h i g h l y c o n f i g u r a l t a s k i n which 94 p e r c e n t of t h e v a r i a n c e was a c c o u n t e d 
f o r by a f i r s t - o r d e r mode l . R e c e n t l y , Dawes and C o r r i g a n [ 1 9 7 4 ] have 
p r e s e n t e d an expanded d i s c u s s i o n of t h e p r e v a l e n c e of f i r s t - o r d e r m o d e l s . 
A c o m p l e t e answer t o t h e f i r s t q u e s t i o n i s n o t y e t a v a i l a b l e . 
The s econd q u e s t i o n h a s r e c e i v e d a c o n s i d e r a b l e amount of a t t e n ­
t i o n . I n t h e s t u d y by Wiggins and Hoffman [ 1 9 6 8 ] c i t e d a b o v e , t h e y c o n ­
c l u d e d t h a t 16 of t h e 29 j u d g e s c o u l d be c l a s s i f i e d a s " c o n f i g u r a l " even 
though c o n f i g u r a l models d i d l i t t l e b e t t e r t h a n f i r s t - o r d e r m o d e l s . 
S t u d i e s by Hoffman, S l o v i c and R o r e r [ 1 9 6 8 ] and S l o v i c [ 1 9 6 9 ] have 
20 
employed an a n a l y s i s of v a r i a n c e a p p r o a c h t o d e m o n s t r a t e n o n - l i n e a r u s a g e 
of d a t a . 
The m a j o r i t y of t h e e v i d e n c e i n d i c a t e s t h a t t h e f i n d i n g s of Yntema 
and T o r g e r s o n a r e c o r r e c t . The f i r s t - o r d e r model i s an e x t r e m e l y power ­
f u l t o o l f o r d e s c r i p t i o n even when h i g h e r o r d e r t e r m s a r e p r e s e n t i n 
t h e a c t u a l c o g n i t i v e p r o c e s s e s employed . T h i s f i n d i n g h a s b e e n a mixed 
b l e s s i n g f o r r e s e a r c h e r s i n t h a t by d e s c r i b i n g complex p r o c e s s e s i n 
s i m p l e t e r m s , t h e l i n e a r model s u p p r e s s e s complex i n f o r m a t i o n u s a g e p a t ­
t e r n s which may be p r e s e n t . 
Recen t e x t e n s i o n s of t h e above work ( s e e Go ldbe rg [ 1 9 7 0 ] , Dawes 
[ 1 9 7 2 ] and Wiggins and Kohen [ 1 9 7 1 ] ) have c o n c l u d e d t h a t i n some c a s e s 
t h e model of t h e j u d g e may be more v a l i d t h a n t h e j u d g e h i m s e l f . T h i s 
phenomenon h a s been c a l l e d " b o o t s t r a p p i n g " - and h a s been u n c o v e r e d i n 
s e v e r a l judgment t a s k s . Dawes [ 1 9 7 2 ] h a s found e v i d e n c e t h a t models 
w i t h u n i t w e i g h t s and even w i t h randomly c h o s e n w e i g h t s may be more 
v a l i d t h a n t h e j u d g e h i m s e l f . 
The r e s e a r c h examined t h u s f a r • h a s b e e n on a r a t h e r m a c r o s c o p i c 
l e v e l and has f o c u s e d on d e s c r i b i n g j u d g m e n t a l p o l i c i e s and compar ing 
t h e j u d g e w i t h v a r i o u s m o d e l s . Many s t u d i e s have t a k e n a more m a c r o ­
s c o p i c a p p r o a c h and a t t e m p t e d t o a n a l y z e t h e f a c t o r s which may a f f e c t 
p e r f o r m a n c e i n a judgment t a s k . For e x a m p l e , S l o v i c [ 1 9 6 6 ] h a s o b s e r v e d 
t h a t when two c u e s a g r e e i n t h e i r i m p l i c a t i o n s , j u d g e s t e n d t o u s e them 
b o t h . When, howeve r , t h e y a r e i n c o n s i s t e n t , t h e j u d g e i g n o r e s one and 
u t i l i z e s t h e o t h e r o r he u t i l i z e s o t h e r c u e s . 
N a y l o r and Schenck [ 1 9 6 8 ] have examined t h e e f f e c t s of cue 
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r e d u n d a n c y , r 2» i n a t w o - c u e p r o b l e m . They found t h a t a c h i e v e m e n t i s 
a f f e c t e d by t a s k p r e d i c t a b i l i t y , R^, and by cue r e d u n d a n c y ; f u r t h e r , 
t h e r e i s an i n t e r a c t i o n e f f e c t be tween R and r . ,_ . In p a r t i c u l a r , t a s k 
e ^ 12 r ' 
p r e d i c t a b i l i t y i s more i m p o r t a n t u n d e r c o n d i t i o n s of h i g h cue r e d u n d a n c y 
t h a n u n d e r c o n d i t i o n s of low cue r e d u n d a n c y . 
Dudycha, Dumoff and Dudycha [ 1 9 7 3 ] have examined t h e e f f e c t s of 
s h i f t i n g t h e e c o l o g i c a l v a l i d i t y i n a one cue e x p e r i m e n t . They examined 
a s h i f t from h i g h t o low e c o l o g i c a l v a l i d i t y and a s h i f t from low t o 
h i g h v a l i d i t y . They found t h a t p r i o r e x p o s u r e t o a low v a l i d i t y t a s k 
d e p r e s s e d b o t h a c h i e v e m e n t and c o n s i s t e n c y i n a s u b s e q u e n t h i g h v a l i d i t y 
t a s k from t h e l e v e l s o b t a i n e d when t h e h i g h v a l i d i t y t a s k i s l e a r n e d 
f i r s t . S i m i l a r l y , s u b j e c t s who s t a r t w i t h t h e h i g h v a l i d i t y t a s k p e r ­
form b e t t e r i n a s u b s e q u e n t low v a l i d i t y t a s k t h a n t h o s e who s t a r t w i t h 
t h e low v a l i d i t y t a s k . The a u t h o r s c o n c l u d e t h a t i f a t a s k of low p r e ­
d i c t a b i l i t y i s t o be l e a r n e d , a c h i e v e m e n t w i l l be i n c r e a s e d by p r i o r 
e x p o s u r e t o a s i m i l a r t a s k of h i g h p r e d i c t a b i l i t y . 
A n o t h e r v e i n of r e s e a r c h h a s d e m o n s t r a t e d t h a t s u b j e c t s do b e t t e r 
i f t h e y a r e g i v e n a c c u r a t e i n f o r m a t i o n c o n c e r n i n g t h e meaning of t h e 
c u e s . M i l l e r [ 1 9 7 1 ] h a s d e m o n s t r a t e d s u b s t a n t i a l d i f f e r e n c e s f o r t a s k s 
i n which t h e c u e s a r e u n l a b e l e d , f a l s e l y l a b e l e d or c o r r e c t l y l a b e l e d . 
I t was found t h a t , e x c e p t f o r a g roup of p r o f e s s i o n a l s t a t i s t i c i a n s , 
p e r f o r m a n c e was d e g r a d e d when c u e s c o n f l i c t e d l o g i c a l l y i n c o m p a r i s o n 
w i t h c a s e s where t h e r e was no l o g i c a l c o n f l i c t . 
The l i t e r a t u r e d e s c r i b e d above g i v e s a g e n e r a l i n t r o d u c t i o n t o 
t h e me thodo logy and ma jo r f i n d i n g s of judgment r e s e a r c h w i t h i n t h e l e n s 
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model p a r a d i g m . The r e m a i n d e r of t h i s s e c t i o n i s d e v o t e d t o s t u d i e s 
s p e c i f i c a l l y a imed a t a n a l y z i n g t h e e f f e c t s of more i n f o r m a t i o n . The 
p u r p o s e i s t o d e s c r i b e t h e c u r r e n t s t a t e of knowledge i n t h i s a r e a and 
t o d e m o n s t r a t e how t h e s t u d i e s r e p o r t e d i n t h i s r e s e a r c h r e l a t e t o p r e v i ­
ous s t u d i e s . 
The f i r s t p rob lem i n v o l v e s a more p r e c i s e d e f i n i t i o n of t h e c o n ­
c e p t of i n f o r m a t i o n . For e x a m p l e , an i n c r e a s e i n means t h a t a h i g h e r 
p r o p o r t i o n of v a r i a n c e may be e x p l a i n e d a n d , t h u s , t h e l i m i t on a c h i e v e ­
ment i s i n c r e a s e d . In t h i s s e n s e , N a y l o r and Schenck [ 1 9 6 8 ] have demon­
s t r a t e d t h a t s u b j e c t s c a n , i n d e e d , t a k e a d v a n t a g e of t h e i n c r e m e n t . 
Ano the r f a c t o r t o be c o n s i d e r e d i s t h e number of c u e s a v a i l a b l e . A 
s e r i e s of s t u d i e s on t h e a n a l y s i s of t e s t r e s u l t s by c l i n i c i a n s h a s e x ­
p l o r e d t h e e x t e n t t o which a d d i t i o n a l t e s t -da ta i n c r e a s e a c c u r a c y and 
r e l i a b i l i t y of j u d g m e n t . Some r e p r e s e n t a t i v e r e s u l t s from t h i s r e s e a r c h 
w i l l be examined and t h e r e a d e r i s r e f e r r e d t o Go ldbe rg [ 1 9 6 8 ] f o r f u r ­
t h e r d i s c u s s i o n . 
Hunt and Walker [ 1966 ] c o n s i d e r e d t h e d i f f e r e n t i a l d i a g n o s i s of 
s c h i z o p h r e n i c s , p s y c h o n e u r o t i c s , o r g a n i c s , r e t a r d a t e s and no rma l s on t h e 
b a s i s of combined p r o t o c o l s from Wesch le r Adu l t I n t e l l i g e n c e S c a l e (WAIS) 
V o c a b u l a r y and Comprehens ion t e s t s and on t h e b a s i s of t h e i n d i v i d u a l 
t e s t s a l o n e . They found no improvement i n a c c u r a c y by t h e u se of com­
b i n e d t e s t s . Golden [ 1 9 6 8 ] employed i d e n t i f y i n g d a t a , R o r s c h a c h , TAT 
and MMPI t e s t s u n d e r c o n d i t i o n s of i d e n t i f y i n g d a t a l o n e , p a i r s of t e s t s 
and a l l t h r e e t e s t s . He found t h a t n e i t h e r v a l i d i t y no r r e l i a b i l i t y of 
judgment was s i g n i f i c a n t l y i n c r e a s e d a s a f u n c t i o n of t h e number of t e s t s 
u s e d . 
23 
A f i n d i n g which h a s become a l m o s t a c l a s s i c f o r i t s s i m p l i c i t y 
and e a s e of i n t e r p r e t a t i o n i s t h a t o f Oskamp [ 1 9 6 5 ] . A t o t a l of 32 
j u d g e s were p r e s e n t e d w i t h b a c k g r o u n d c a s e m a t e r i a l i n f o u r s e c t i o n s . 
A f t e r r e a d i n g each s e c t i o n , t h e j u d g e answered a s e r i e s of q u e s t i o n s 
a b o u t t h e c a s e and e s t i m a t e d t h e p e r c e n t a g e of q u e s t i o n s which he 
answered c o r r e c t l y . At t h e end of t h e f i r s t s e c t i o n , t h e a v e r a g e j u d g e 
was c o r r e c t on 26 p e r c e n t of t h e q u e s t i o n s w h i l e he had e s t i m a t e d h i s 
a c c u r a c y a t 33 p e r c e n t . A f t e r t h e f o u r t h s e c t i o n , h i s a c c u r a c y was 28 
p e r c e n t w h i l e h i s e s t i m a t i o n was f o r 53 p e r c e n t a c c u r a c y . The c l e a r 
f i n d i n g i s t h a t i n c r e a s i n g i n f o r m a t i o n d i d n o t s i g n i f i c a n t l y improve 
a c c u r a c y w h i l e c o n f i d e n c e i n c r e a s e d d r a m a t i c a l l y . A s i m i l a r r e s u l t i s 
r e p o r t e d i n Ryback [ 1 9 6 7 ] . 
A somewhat d i f f e r e n t f i n d i n g i s s u p p l i e d by Hammer and R i n g e l 
[ 1 9 6 5 ] , Us ing a s i m u l a t e d m i l i t a r y p u r s u i t p r o b l e m , t h e y p r e s e n t e d s e ­
q u e n t i a l i n f o r m a t i o n a b o u t enemy t r o o p movements and a sked j u d g e s t o 
p r e d i c t which of s e v e r a l p o s s i b l e t a r g e t s was b e i n g a p p r o a c h e d . They 
found t h a t i n c r e a s e d i n f o r m a t i o n (number of t r o o p movements o b s e r v e d ) 
r e s u l t e d i n h i g h e r a c c u r a c y and i n c r e a s e d c o n f i d e n c e . 
I n a l a b o r a t o r y s i t u a t i o n , Brehmer [ 1 9 7 3 ] h a s d i s c u s s e d t h e r e ­
l a t i o n s h i p be tween s i n g l e - c u e and m u l t i p l e - c u e p r o b l e m s . The a u t h o r 
p o i n t s o u t t h a t f o r s i n g l e - c u e t a s k s , j u d g e s t e n d t o u t i l i z e t h e cue 
such t h a t t h e cue u t i l i z a t i o n c o e f f i c i e n t i s h i g h e r t h a n t h e cue v a l i d ­
i t y . On t h e o t h e r h a n d , i n a m u l t i p l e - c u e t a s k , s u b j e c t s t e n d t o o v e r ­
match low v a l i d i t y c u e s and u n d e r - m a t c h h i g h v a l i d i t y c u e s . The a u t h o r 
c o n j e c t u r e s t h a t t h i s d i s c r e p a n c y c o u l d be due t o : ( 1 ) i n a b i l i t y of 
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s u b j e c t s t o l e a r n t h e cue v a l i d i t i e s i n a m u l t i p l e - c u e t a s k ; o r ( 2 ) 
i n a b i l i t y t o a p p r o p r i a t e l y i n t e g r a t e i n f o r m a t i o n i n a m u l t i p l e cue t a s k . 
His r e s u l t s s u g g e s t e d t h a t a t l e a s t p a r t of t h e s u b o p t i m a l u s e o f c u e s 
i n m u l t i p l e cue s t u d i e s i s due t o i n t e r f e r e n c e e f f e c t s . 
Dudycha and N a y l o r [ 1 9 6 6 ] used s i x t w o - c u e t a s k s where t h e f i r s t 
cue v a l i d i t y was e i t h e r 0 .40 o r 0 .80 and t h e second cue had v a l i d i t i e s 
of 0 . 2 0 , 0 . 4 0 and 0 . 6 0 ; a l l c u e s were k e p t o r t h o g o n a l t o e l i m i n a t e t h e 
e f f e c t s of cue r e d u n d a n c y . The p r i m a r y r e s u l t was t h a t a d d i n g a low 
v a l i d i t y cue t o one of h i g h v a l i d i t y d e c r e a s e d p e r f o r m a n c e where t h e 
a d d i t i o n of a h i g h v a l i d i t y cue t o one of low v a l i d i t y i n c r e a s e d p e r ­
f o r m a n c e . A s e c o n d a r y f i n d i n g was t h a t a p r o b a b i l i t y m a t c h i n g s t r a t e g y 
was found t o b e more d e s c r i p t i v e of p e r f o r m a n c e t h a n was an " o p t i m a l " 
s t r a t e g y . 
A f u n d a m e n t a l a s s u m p t i o n t h a t h a s g u i d e d much of t h e r e s e a r c h i n ­
t o t h e e f f e c t s of i n c r e a s e d amounts of i n f o r m a t i o n i s t h a t man h a s a 
l i m i t e d c a p a c i t y f o r i n f o r m a t i o n p r o c e s s i n g p a r t i c u l a r l y w i t h r e g a r d t o 
m u l t i - d i m e n s i o n a l i n p u t s . I t i s somewhat p a r a d o x i c a l t h a t , a s Shepa rd 
[ 1 9 6 4 ] h a s p o i n t e d o u t , man i s p a r t i c u l a r l y a d e p t a t p r o c e s s i n g l a r g e 
amounts of d a t a on a p e r c e p t u a l l e v e l and y e t h a s d i f f i c u l t y i n a s s i m i ­
l a t i n g t h e i n f o r m a t i o n i n t o a j udgmen t . To q u o t e S h e p h e r d , 
At t h e l e v e l of t h e p e r c e p t u a l a n a l y s i s of raw s e n s o r y i n p u t s , 
man e v i n c e s a r e m a r k a b l e a b i l i t y t o i n t e g r a t e t h e r e s p o n s e s of 
a v a s t number of r e c e p t i v e e l e m e n t s a c c o r d i n g t o e x c e e d i n g l y com­
p l e x n o n l i n e a r r u l e s . Yet once t h e p r o f u s i o n and w e l t e r of t h i s 
raw i n p u t has b e e n t h u s r e d u c e d t o a s e t of u s e f u l l y i n v a r i a n t 
c o n c e p t u a l o b j e c t s , p r o p e r t i e s and a t t r i b u t e s , t h e r e i s l i t t l e 
e v i d e n c e t h a t t h e y can i n t u r n be j u g g l e d and r ecombined w i t h 
a n y t h i n g l i k e t h i s f a c i l i t y . On t h e c o n t r a r y , t h e c o n t e n t i o n 
t h a t t h e y can b e l i e s t h e o b v i o u s d i s p a r i t y be tween t h e e f f o r t l e s s 
speed and s u r e t y of most p e r c e p t u a l d e c i s i o n s and t h e p a i n f u l 
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h e s i t a t i o n and doub t c h a r a c t e r i s t i c of t h e s e s u b s e q u e n t " h i g h e r 
l e v e l " d e c i s i o n s [ p . 2 6 2 - 2 6 3 ] . 
Wi thou t any d o u b t , t h e c l a s s i c p a p e r c o n c e r n i n g m a n ' s l i m i t e d i n ­
f o r m a t i o n p r o c e s s i n g c a p a c i t y i s t h a t o f M i l l e r [ 1 9 5 6 ] . I n a r e m a r k a b l y 
r e a d a b l e and f a r - r a n g i n g a c c o u n t , M i l l e r has p o i n t e d o u t t h e r a t h e r 
s e v e r e l i m i t a t i o n s on t h e number of p e r c e p t u a l u n i t s t h a t man can h a n d l e 
s i m u l t a n e o u s l y . I t i s f i n d i n g s of t h i s s o r t which have l e d t o t h e 
h y p o t h e s i s t h a t t h e human a t t e m p t s t o employ s i m p l i f y i n g s t r a t e g i e s i n 
o r d e r t o cope w i t h l a r g e i n f o r m a t i o n i n p u t s . 
I n t h i s r e g a r d , B r u n e r , Goodnow and A u s t i n [ 1 9 5 6 ] speak of " t h e 
c o g n i t i v e s t r a i n i n v o l v e d i n a s s i m i l a t i n g i n f o r m a t i o n " ( p . 8 2 ) . W i t h i n 
t h e r e a l m o f c o n c e p t f o r m a t i o n , t h e y s a y , "When t h e n a t u r e o f a t a s k 
imposes a h i g h d e g r e e of s t r a i n on memory and i n f e r e n c e , t h e s t r a t e g y 
used f o r c o p i n g w i t h t h e t a s k w i l l t e n d t o be l e s s c o n d u c i v e t o c o g ­
n i t i v e s t r a i n " ( p . 1 1 2 ) , and l a t e r , "When we s p e a k , t h e n , of a s t r a t e g y 
a s b e i n g a move i n t h e d i r e c t i o n o f e f f i c i e n t o r i n e f f i c i e n t s t r a i n r e ­
d u c t i o n , s u c h a s t a t e m e n t must be m o d i f i e d t o r e f e r t o p a r t i c u l a r k i n d s 
of s i t u a t i o n s . Some s t r a t e g i e s , t o b e s u r e , w i l l d e a l e f f e c t i v e l y w i t h 
a wide r a n g e o f s i t u a t i o n s ; o t h e r s w i l l be found w a n t i n g a s t h e c o g n i ­
t i v e g o i n g g e t s r o u g h " ( p . 1 1 3 ) . 
The g e n e r a l t e rm " c o g n i t i v e economy" i s p r o p o s e d by B r u n e r , 
Goodnow and A u s t i n a l t h o u g h i t i s n o t d e f i n e d . C l e a r l y , howeve r , i t 
r e f e r s t o t h e g e n e r a l d r i v e f o r r e d u c t i o n o f c o g n i t i v e s t r a i n . R e c e n t ­
l y , Hormann [ 1 9 7 1 ] h a s p r e s e n t e d r e s e a r c h r e l a t i n g t o t h e d e s i g n of a 
l a r g e , c o m p u t e r - b a s e d s y s t e m f o r p l a n n i n g and p rob l em s o l v i n g which i s 
b a s e d on t h e c o n c e p t o f c o g n i t i v e economy. 
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The above r e s e a r c h i n t o t h e u s e of s i m p l i f y i n g s t r a t e g i e s i n a 
s e a r c h f o r c o g n i t i v e economy have f o c u s e d on t h e q u a l i t a t i v e a s p e c t s 
a l t h o u g h B r u n e r , Goodnow and A u s t i n do p r e s e n t e m p i r i c a l e v i d e n c e . 
E i n h o r n [ 1 9 7 0 , 1971] h a s f o r m u l a t e d an a n a l y t i c a l a p p r o a c h t o s t u d i e s 
of t h i s n a t u r e . He h y p o t h e s i z e s t h r e e p o s s i b l e models which a r e c a n d i ­
d a t e s f o r t h e d e s c r i p t i o n of d e c i s i o n making b e h a v i o r when t h e j u d g e 
a t t e m p t s t o r e d u c e c o g n i t i v e s t r a i n i n a s s e s s i n g p r e f e r e n c e s f o r m u l t i -
a t t r i b u t e d a l t e r n a t i v e s . 
One such m o d e l , t h e l e x i c o g r a p h i c mode l , assumes t h a t t h e a t t r i ­
b u t e s a r e o r d e r e d i n i m p o r t a n c e w i t h l ower l e v e l a t t r i b u t e s b e i n g em­
p l o y e d f o r s e l e c t i o n o n l y i n t h e c a s e t h a t e q u a l v a l u e s a r e o b t a i n e d on 
h i g h e r l e v e l a t t r i b u t e s . A l though i n t u i t i v e l y s i m p l e , l e x i c o g r a p h i c 
u t i l i t y models a r e m a t h e m a t i c a l l y complex and hence a r e n o t u sed by 
E i n h o r n . I t s h o u l d be p o i n t e d o u t , h o w e v e r , t h a t F i s h b u r n [ 1 9 6 8 ] h a s 
s t r e s s e d t h a t " . . . l e x i c o g r a p h i c u t i l i t i e s a r e n o t n e c e s s a r i l y incom­
p a t i b l e w i t h n u m e r i c a l u t i l i t i e s . " 
The s econd model c o n s i d e r e d b y - E i n h o r n i s t h e c o n j u n c t i v e model 
which i m p l i e s t h a t an a l t e r n a t i v e i s a c c e p t a b l e i f and o n l y i f i t s u r ­
p a s s e s some minimum s t a n d a r d on e a c h a t t r i b u t e . T h u s , an u n a c c e p t a b l y 
low l e v e l of any a t t r i b u t e i s s u f f i c i e n t t o r e n d e r t h e a l t e r n a t i v e u n ­
a c c e p t a b l e . The i m p o r t a n t p o i n t i s t h a t no c o m p e n s a t i o n i s a l l o w e d 
s i n c e i n c r e a s i n g t h e l e v e l of any a t t r i b u t e c a n n o t compensa te f o r an u n ­
a c c e p t a b l y low l e v e l of a n o t h e r a t t r i b u t e . 
The m a t h e m a t i c a l a p p r o x i m a t i o n t o t h e c o n j u n c t i v e model p r e s e n t e d 
by E i n h o r n [ 1 9 7 0 , 1971] i s 
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K a . 
U = n x . 1 ( 1 0 ) 
1=1 1 
where 
U = u t i l i t y of t h e m u l t i - a t t r i b u t e d d i s t a l v a r i a b l e . 
x . = ith a t t r i b u t e . 
I 
a^ = ith p a r a m e t e r v a l u e . 
Tak ing l o g s , E q u a t i o n ( 1 0 ) can b e r e w r i t t e n : 
K 
l o g U = I aj_ l o g U ^ . ( 1 1 ) 
i = l 
C l e a r l y , t h e r e l a t i o n s h i p i n ( 11 ) f i t s w i t h i n t h e framework of t h e g e n ­
e r a l l i n e a r s t a t i s t i c a l model a n d , h e n c e , s t a n d a r d l e a s t - s q u a r e s p r o c e ­
d u r e s may be employed t o e s t i m a t e t h e p a r a m e t e r s . 
E i n h o r n a l s o c o n s i d e r s a d i s j u n c t i v e model which a p p r o x i m a t e s a 
s i t u a t i o n i n which t h e o v e r a l l p r e f e r e n c e f o r an a l t e r n a t i v e i s b a s e d on 
i t s h i g h e s t a t t r i b u t e . In t h i s c a s e , l e t 
i = l 
where 
a . = ith c o n s t a n t v a l u e , l 
b ^ = ith w e i g h t i n g p a r a m e t e r , 
K b . 
U = n [ l / ( a . - x . ) ] 1 , ( 1 2 ) 
and t h e o t h e r q u a n t i t i e s a r e a s d e f i n e d a b o v e . Again t a k i n g l o g s , 
K 
l o g U = Y - b . l o g ( a . - x . ) ( 13 ) , L . l i i 1=1 
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a n d , once more , l e a s t - s q u a r e s t e c h n i q u e s a r e a p p r o p r i a t e . 
The models o u t l i n e d above a r e o b v i o u s l y somewhat more complex 
t h a n t h e s t a n d a r d f i r s t - o r d e r model m e n t i o n e d p r e v i o u s l y . E i n h o r n 
[ 1 9 7 1 ] h a s p o i n t e d o u t , howeve r , t h a t one must b e c a r e f u l t o d i s t i n g u i s h 
m a t h e m a t i c a l from c o g n i t i v e c o m p l e x i t y . Whi le more complex m a t h e m a t i ­
c a l l y , t h e c o n j u n c t i v e and d i s j u n c t i v e models may r e a s o n a b l y be c o n ­
s i d e r e d t o be c o g n i t i v e l y s i m p l e r . I n a d d i t i o n , t h e y r e p r e s e n t an 
a t t e m p t t o p r e s e n t a s p e c i f i c a l t e r n a t i v e t o s t a n d a r d f i r s t - o r d e r model 
r a t h e r t h a n a g e n e r a l s e a r c h f o r a l t e r n a t i v e u s a g e s which a r e n o t b a s e d 
on s p e c i f i c h y p o t h e s e s . 
The t a s k s u s e d by E i n h o r n [ 1 9 7 0 , 1971] i n v o l v e d a j o b p r e f e r e n c e 
d e c i s i o n and a g r a d u a t e s c h o o l a d m i s s i o n s d e c i s i o n . I n g e n e r a l , he 
found c o n s i d e r a b l e u s a g e of f i r s t - o r d e r , c o n j u n c t i v e and d i s j u n c t i v e 
models w h e r e , i n t h i s c o n t e x t , a s u b j e c t i s s a i d t o u s e a p a r t i c u l a r 
model i f t h a t model f i t s h i s r e s p o n s e s b e t t e r t h a n t h e a l t e r n a t i v e 
m o d e l s . I t was found t h a t t h e model u sed was a f u n c t i o n of t h e t a s k i n ­
v o l v e d w i t h p a r t i c u l a r models b e i n g more w i d e l y u sed f o r c e r t a i n t a s k s 
t h a n f o r o t h e r s . 
Among t h e more i m p o r t a n t f i n d i n g s of E i n h o r n ' s work i s t h a t t h e 
g o o d n e s s of f i t of a l l models d e c r e a s e d w i t h i n c r e a s i n g i n f o r m a t i o n . 
I t i s n o t c l e a r w h e t h e r t h i s l a c k of f i t i s due t o t h e u s e of models 
f u n d a m e n t a l l y d i f f e r e n t from t h o s e t e s t e d h e r e or due t o an i n c r e a s e i n 
t h e random e r r o r . I n o t h e r w o r d s , one c a n n o t c o n c l u s i v e l y s t a t e e i t h e r 
t h a t t h e s u b j e c t s t e n d e d t o i n c r e a s i n g l y u s e c o g n i t i v e l y s i m p l e r m o d e l s , 
d i f f e r e n t from t h e ones examined h e r e , a s t h e number o f cues i n c r e a s e d 
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o r t h a t s u b j e c t s s i m p l y showed an i n c r e a s i n g t e n d e n c y t o r e s p o n d random­
l y a s t h e number o f c u e s i n c r e a s e d . T h u s , i t i s n o t p o s s i b l e t o s e p a r a t e 
t h e l a c k of f i t from t h e p u r e e r r o r . 
I n summar iz ing t h e work of E i n h o r n [ 1 9 7 0 , 1 9 7 1 ] , one must c o n c l u d e 
t h a t t h e p a r t i c u l a r models c o n s i d e r e d a l l t e n d e d t o f i t l e s s w e l l a s t h e 
number o f c u e s i n c r e a s e d , t h e r e was e v i d e n c e of u s e of t h e c o n j u n c t i v e 
and d i s j u n c t i v e a s w e l l a s of t h e f i r s t - o r d e r model ( s e e a l s o , G o l d b e r g 
[ 1 9 7 1 ] ) , and t h e r e was no c l e a r t e n d e n c y t o w a r d s t h e u s e of c o n j u n c t i v e 
and d i s j u n c t i v e models a s t h e number o f c u e s i n c r e a s e d . I t must b e k e p t 
i n mind t h a t , i n t h e s e s t u d i e s , t h e t a s k was t o e s t i m a t e t h e o v e r a l l 
u t i l i t y of a m u l t i - a t t r i b u t e d a l t e r n a t i v e . T h i s can be v iewed a s e s t i ­
m a t i n g t h e u t i l i t y of a v e c t o r v a r i a b l e from i t s componen t s . I t i s n o t 
c l e a r t h a t f i n d i n g s from a t a s k of t h i s t y p e would a l s o p e r t a i n t o i n ­
f e r e n c e t a s k s i n which t h e j u d g e u s e s s e v e r a l c u e s t o p r e d i c t o r i n f e r 
t h e v a l u e of a d i s t a l v a r i a b l e . S i n c e p r e f e r e n c e s were u s e d , t h e r e i s 
no o b s e r v a b l e c r i t e r i o n v a l u e f o r E i n h o r n ' s t a s k s s o t h a t a c h i e v e m e n t , 
l e a r n i n g and o t h e r m e a s u r e s which r e q u i r e t h e compar i son of Y g t o ' Y e c a n ­
n o t be made. 
The f i n a l s t u d y t o be examined i n t h i s s e c t i o n i s t h e s t u d y t h a t 
c o r r e s p o n d s most c l o s e l y t o t h e r e s e a r c h r e p o r t e d h e r e which w i l l be 
o u t l i n e d i n t h e n e x t s e c t i o n . N y s t e d t and Magnusson [ 1 9 7 2 ] a sked two 
g r o u p s of j u d g e s t o p r e d i c t s t u d e n t s ' a c h i e v e m e n t s c o r e s on t h e b a s i s of 
t w o , f o u r and s i x t e s t s . One of t h e two g r o u p s had i n f o r m a t i o n a b o u t 
cue v a l i d i t i e s and i n t e r c o r r e l a t i o n s . I t s h o u l d be n o t e d t h a t , of 
c o u r s e , R i n c r e a s e d a s t h e number of c u e s i n c r e a s e d . The g e n e r a l 
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f i n d i n g s w e r e : ( 1 ) f o r b o t h g r o u p s , a c h i e v e m e n t i n c r e a s e d from two t o 
f o u r c u e s and d e c r e a s e d from f o u r t o s i x c u e s ; ( 2 ) R g was q u i t e h i g h f o r 
a l l g r o u p s and i n f o r m a t i o n s e t s a l t h o u g h t h e g roup w i t h no cue v a l i d i t y 
i n f o r m a t i o n showed a s l i g h t d e c r e a s i n g t r e n d f o r R g a s t h e number of c u e s 
i n c r e a s e d ; ( 3 ) r e l a t i v e a c h i e v e m e n t ( r /R ) showed t h e same g e n e r a l p a t -
a e 
t e r n a s a c h i e v e m e n t ; ( 4 ) t h e g r o u p w i t h i n f o r m a t i o n a b o u t cue v a l i d i t i e s 
and cue i n t e r c o r r e l a t i o n s p e r f o r m e d somewhat b e t t e r t h a n d i d t h e o t h e r 
g r o u p . For p r e s e n t p u r p o s e s , t h e most i n t e r e s t i n g of f i n d i n g s was t h a t 
a c h i e v e m e n t was n o t a mono ton i c i n c r e a s i n g f u n c t i o n of t h e number of 
c u e s . 
The s t u d i e s r e v i e w e d i n t h i s s e c t i o n do n o t p r e s e n t an e n c o u r a g i n g 
p i c t u r e of t h e a b i l i t y of humans t o make j u d g m e n t a l d e c i s i o n s w i t h i n ­
c r e a s i n g amounts of i n f o r m a t i o n . To summarize b r i e f l y , i n c r e a s i n g t h e 
amount of i n f o r m a t i o n a v a i l a b l e t o t h e d e c i s i o n - m a k e r does n o t seem t o 
s i g n i f i c a n t l y i n c r e a s e t h e a c c u r a c y o r t h e c o n s i s t e n c y of j u d g m e n t s . I n 
a d d i t i o n , t h e j u d g e ' s p o l i c y becomes i n c r e a s i n g l y more d i f f i c u l t t o r e p ­
r e s e n t p a r a m o r p h i c a l l y a s t h e i n f o r m a t i o n l e v e l i n c r e a s e s , a l t h o u g h i t 
i s n o t c l e a r w h e t h e r t h i s i s due t o i n c r e a s i n g l a c k of f i t f o r t h e mode l s 
u sed o r i n c r e a s i n g randomness i n t h e judgment s o b s e r v e d . 
O u t l i n e o f t h e R e s e a r c h 
Having i n t r o d u c e d t h e a r e a of judgment r e s e a r c h , s t a t e d t h e p u r ­
p o s e of t h e r e s e a r c h t o be p r e s e n t e d h e r e and r e v i e w e d t h e r e l e v a n t 
l i t e r a t u r e , i t i s now p o s s i b l e t o o u t l i n e t h e r e s e a r c h p r e s e n t e d i n t h i s 
r e p o r t . The g e n e r a l p rob l em i s one of d e t e r m i n i n g t h e e f f e c t s of t h e 
number of c u e s p r e s e n t e d t o t h e j u d g e on i n f e r e n c e p e r f o r m a n c e w i t h 
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s p e c i a l a t t e n t i o n g i v e n t o cue v a l i d i t i e s , cue i n t e r c o r r e l a t i o n s , o v e r ­
a l l t a s k p r e d i c t a b i l i t y and t a s k s t r u c t u r e . The s t u d i e s a l l i n v o l v e t h e 
i n f e r e n c e p r o c e s s , i . e . , g i v e n a s e t o f cues o r p r e d i c t o r v a r i a b l e s , t h e 
t a s k i s t o p r e d i c t o r i n f e r t h e v a l u e of some c r i t e r i o n v a r i a b l e . A l l 
of t h e s t u d i e s i n v o l v e t h e u s e of e q u a l l y v a l i d c u e s and a l l s t u d i e s a r e 
c o n d u c t e d i n a l a b o r a t o r y s e t t i n g u n d e r c o n t r o l l e d c o n d i t i o n s . 
E x p e r i m e n t o n e , which i n v o l v e s i n c r e a s i n g t h e number of c u e s w h i l e 
h o l d i n g t h e o v e r a l l t a s k p r e d i c t a b i l i t y c o n s t a n t a t each of two l e v e l s , 
i s p r e s e n t e d i n C h a p t e r I I . I n t h i s c a s e , t h e c u e s a r e c o r r e l a t e d , b u t 
have t h e s p e c i a l p r o p e r t y t h a t t h e p a r t i a l c o r r e l a t i o n s be tween c u e s a r e 
z e r o when t h e c r i t e r i o n v a r i a b l e i s h e l d c o n s t a n t . In o t h e r w o r d s , t h e 
o n l y v a r i a n c e s h a r e d by c u e s i s c r i t e r i o n v a r i a n c e . 
I f t h e number of c o r r e l a t e d c u e s i n c r e a s e s w i t h t a s k p r e d i c t a ­
b i l i t y h e l d c o n s t a n t , t h e d e g r e e of cue i n t e r c o r r e l a t i o n must c h a n g e . 
T h u s , i n C h a p t e r I I I , e x p e r i m e n t two i s p r e s e n t e d which c o n t r o l s t h e 
c u e s t o be o r t h o g o n a l . The e x p e r i m e n t a l d e s i g n i s t h e same a s t h a t f o r 
e x p e r i m e n t one i n a l l o t h e r r e s p e c t s which a l l o w s f o r d i r e c t c o m p a r i s o n s 
be tween t h e s t u d i e s . 
I n C h a p t e r IV t h e emphas i s i s on cue u t i l i z a t i o n . S i n c e cue 
u t i l i z a t i o n may be s t u d i e d i n a r a t h e r s t r a i g h t f o r w a r d manner when t h e 
c u e s a r e u n c o r r e l a t e d , t h e r e s u l t s of e x p e r i m e n t two a r e r e - a n a l y z e d i n 
o r d e r t o s e a r c h f o r c h a n g i n g p a t t e r n s of cue u s a g e a s t h e number of c u e s 
i s i n c r e a s e d . The l a t t e r p a r t of t h e c h a p t e r i s c o n c e r n e d w i t h m a i n t a i n ­
i n g c o n s t a n t cue v a l i d i t i e s a s t h e number of c u e s i s i n c r e a s e d . A t h i r d 
e x p e r i m e n t , which examines t h i s c a s e , i s d e s c r i b e d and a n a l y z e d . 
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Expe r imen t f o u r , p r e s e n t e d i n C h a p t e r V, examines a t a s k t h a t i s 
s t r u c t u r a l l y d i f f e r e n t from t h e p r e v i o u s o n e s . The t a s k i s of an h i e r ­
a r c h i c a l n a t u r e and t h e a n a l y s i s c e n t e r s a r o u n d t h e e f f e c t s of d i f f e r e n t 
amounts of s t r u c t u r a l i n s i g h t on p e r f o r m a n c e . The work ing h y p o t h e s i s i s 
t h a t i n c r e a s e d i n s i g h t i n t o t h e s t r u c t u r e of t h e t a s k w i l l l e a d t o im­
p r o v e d p e r f o r m a n c e . 
I t s h o u l d be p o i n t e d o u t t h a t a l l of t h e t a s k s u s e d i n t h i s r e ­
s e a r c h i n v o l v e t h e u s e o f e q u a l l y v a l i d c u e s . T h i s i s c l e a r l y a v e r y 
s p e c i a l c l a s s of i n f e r e n c e t a s k s and t h e u s e of s u c h a r e s t r i c t e d c l a s s 
of t a s k s p r e s e n t s c e r t a i n p r o b l e m s r e l a t i n g t o t h e g e n e r a l i z a t i o n of t h e 
f i n d i n g s . I f one i s i n t e r e s t e d i n p o l i c y c a p t u r i n g r e s e a r c h , i t i s 
c l e a r l y b e t t e r t o employ t a s k s which do n o t i n v o l v e e q u a l l y w e i g h t e d 
c u e s s i n c e such t a s k s a r e n o t d i a g n o s t i c w i t h r e s p e c t t o t h e j u d g e ' s 
a b i l i t y t o w e i g h t c u e s i n an a p p r o p r i a t e manner . I n t h e r e s e a r c h p r e ­
s e n t e d h e r e , h o w e v e r , t h e e m p h a s i s i s on p e r f o r m a n c e r a t h e r t h a n p o l i c y 
d e s c r i p t i o n and t h e e q u a l w e i g h t i n g c a s e p r o v i d e s a r e f e r e n c e p o i n t f o r 
t h e a s s e s s m e n t of t h e human c a p a c i t y - t o p r o c e s s l a r g e numbers of c u e s . 
To s u m m a r i z e , t h i s r e s e a r c h c o n s i s t s of a s e r i e s of f o u r e x p e r i ­
ments c o n d u c t e d t o examine c h a n g e s i n i n f e r e n c e b e h a v i o r a s a f u n c t i o n 
of t h e number of c u e s p r o v i d e d t o t h e d e c i s i o n m a k e r . The t a s k pa ram­
e t e r s which a r e s y s t e m a t i c a l l y v a r i e d i n c l u d e t a s k p r e d i c t a b i l i t y , t a s k 
s t r u c t u r e , cue v a l i d i t i e s and cue i n t e r c o r r e l a t i o n s . A t t e n t i o n i s r e ­
s t r i c t e d t o t h e c a s e o f e q u a l l y w e i g h t e d c u e s . A f i n a l c h a p t e r r e v i e w s 
t h e f i n d i n g s of t h e s e s t u d i e s and comments on a r e a s f o r f u t u r e r e s e a r c h 
and m e t h d o l o g i c a l p rob l ems i n v o l v e d i n c o n d u c t i n g s t u d i e s i n v o l v i n g v a r y ­
i n g cue s e t s i z e s . 
33 
CHAPTER I I 
INFERENCE BEHAVIOR WITH TASK PREDICTABILITY HELD CONSTANT 
I n t r o d u c t i o n t o E x p e r i m e n t One 
One g e n e r a l l y a s sumes t h a t more i n f o r m a t i o n a v a i l a b l e t o t h e 
d e c i s i o n maker w i l l r e s u l t i n b e t t e r d e c i s i o n s . I t i s , h o w e v e r , p o s s i b l e 
t h a t t h e e x t r a i n f o r m a t i o n w i l l l e a d t o d i s t r a c t i o n o r even c o n f u s i o n . 
T h u s , t h e r e i s a t r a d e - o f f be tween t h e b e n e f i c i a l e f f e c t s of more i n f o r ­
m a t i o n and t h e d e t r i m e n t a l e f f e c t s o f d i s t r a c t i o n . T h i s may be t h o u g h t 
o f a s a c o n f l i c t b e t w e e n h a v i n g "more i n f o r m a t i o n " and h a v i n g "more 
d a t a . " The a b i l i t y of d e c i s i o n makers t o p r o c e s s t h e i n f o r m a t i o n e f f e c ­
t i v e l y and c o r r e c t l y i s , o f c o u r s e , an a r e a f o r e m p i r i c a l i n v e s t i g a t i o n . 
I n m u l t i p l e cue i n f e r e n c e t a s k s , one may v a r y t h e amount of i n f o r m a t i o n 
a v a i l a b l e by m a n i p u l a t i n g t h e s t a t i s t i c a l l i m i t on a c h i e v e m e n t w h i l e i n ­
d e p e n d e n t l y v a r y i n g t h e number of c u e s o r t h e amount of d a t a . 
The p u r p o s e of t h e r e s e a r c h p r e s e n t e d i n t h i s c h a p t e r i s t o d e ­
t e r m i n e t h e e f f e c t s of i n c r e a s i n g t h e number of c u e s i n a c o n t e x t f r e e 
i n f e r e n c e t a s k w i t h t h e t o t a l t a s k p r e d i c t a b i l i t y h e l d c o n s t a n t . S i n c e 
R g i s h e l d c o n s t a n t o v e r a l l l e v e l s of t h e number of c u e s f a c t o r , c h a n g e s 
i n p e r f o r m a n c e c a n b e v iewed a s b e i n g due p r i m a r i l y t o t h e i n c r e a s e d 
s t r a i n o f h a n d l i n g a l a r g e r number o f c u e s . I t i s p o s s i b l e , howeve r , 
t h a t c h a n g e s which o c c u r a t one f i x e d l e v e l o f R g may d i f f e r from c h a n g e s 
a t a d i f f e r e n t f i x e d l e v e l of R . I n t e r m s of an a n a l y s i s of v a r i a n c e , 
e J 
t h i s would c o r r e s p o n d t o a s i g n i f i c a n t number of c u e s by t a s k 
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p r e d i c t a b i l i t y i n t e r a c t i o n . 
U n f o r t u n a t e l y , i t i s n o t p o s s i b l e t o c o m p l e t e l y i s o l a t e t h e num­
b e r of c u e s and R^ a s q u a n t i t i e s t o be m a n i p u l a t e d w i t h o u t c o n s i d e r a t i o n 
of o t h e r f a c t o r s . I n g e n e r a l , i f i s h e l d c o n s t a n t w h i l e t h e number 
of cues i s v a r i e d , t h e cue v a l i d i t i e s a n d / o r cue i n t e r c o r r e l a t i o n s w i l l 
c h a n g e . Two c a s e s a r e i m m e d i a t e l y s u g g e s t e d f o r i n v e s t i g a t i o n . I n t h e 
e x p e r i m e n t r e p o r t e d i n t h i s c h a p t e r , t h e c u e s a r e c o r r e l a t e d and h e n c e 
b o t h i n t e r c o r r e l a t i o n s and v a l i d i t i e s v a r y a s t h e number of c u e s v a r i e s . 
T a b l e 1 . T h e o r e t i c a l Cue I n t e r c o r r e l a t i o n s ( r ^ j ) 




The c a s e of u n c o r r e l a t e d c u e s i s examined i n e x p e r i m e n t two which i s 
d i s c u s s e d i n t h e n e x t c h a p t e r . In t h a t s i t u a t i o n , of c o u r s e , o n l y t h e 
v a l i d i t i e s change a s a f u n c t i o n of ttye number of c u e s . 
The cue s e t s f o r e x p e r i m e n t one were g e n e r a t e d by c o n s i d e r i n g 
each cue t o be g e n e r a t e d a s t h e sum of t h e v a l u e of t h e c r i t e r i o n v a r i ­
a b l e and an i n d e p e n d e n t e r r o r t e r m . In p a r t i c u l a r , 
R 2 = 0 ,50 e 
R 2 = 0 .80 
e 
r . . r . 
i ] i e 
r . . r . 
i ] l e 
0 . 3 3 0 . 5 8 0 . 6 7 0 . 8 2 
0 . 1 7 o . m 0 . 4 5 0 .67 
0 . 1 1 0 . 3 3 0 . 3 5 0 . 5 9 
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where 
Y ~ N ( 5 0 0 , 1 0 0 2 ) e 
e ~ N ( o , a 2 ) 
X. ~ N ( 5 0 0 , 1 0 0 2 + a 2 ) 
3 € 
CORR(Y , € ) = 0 . e 
Tha t i s , f o r a g i v e n t r i a l , t h e v a l u e of Y was drawn from a n o r m a l d i s -
e 
2 2 
t r i b u t i o n w i t h mean 500 and v a r i a n c e 100 + a : t h e n , e a c h of t h e k cue 
v a l u e s was g e n e r a t e d a s t h e sum of Y g and an i n d e p e n d e n t e r r o r t e r m which 
2 
was drawn from a d i s t r i b u t i o n w i t h mean 0 and v a r i a n c e a . An m d e -
e 
p e n d e n t r e a l i z a t i o n of t h e random v a r i a b l e was u s e d f o r e a c h of t h e k 
cue v a l u e s . For each s u b s e q u e n t t r i a l , t h e p r o c e d u r e was r e p e a t e d on 
t h e b a s i s of a new r e a l i z a t i o n of Y^. Of c o u r s e , t h e p a r a m e t e r v a l u e s 
g i v e n h e r e r e f e r t o p o p u l a t i o n v a l u e s and t h e sample v a l u e s a c t u a l l y 
u s e d w i l l d i f f e r somewhat . Appendix B c o n t a i n s a summary of t h e o b s e r v e d 
v a l u e s of t h e v a r i o u s q u a n t i t i e s i n v o l v e d i n e x p e r i m e n t o n e . 
A word of e x p l a n a t i o n r e g a r d i n g t h e method of d a t a g e n e r a t i o n i s 
i n o r d e r . I t i s c l e a r t h a t i n d i v i d u a l c u e s a r e i n t e r c o r r e l a t e d s i n c e 
t h e y s h a r e t h e v a r i a n c e of t h e c r i t e r i o n v a r i a b l e , Y g . They d o , h o w e v e r , 
have t h e s p e c i a l p r o p e r t y t h a t t h e i r i n t e r c o r r e l a t i o n s a r e z e r o ( w i t h i n 
s a m p l i n g e r r o r ) when t h e v a r i a n c e o f Y g i s p a r t i a l l e d o u t . T h i s form of 
d a t a may a r i s e i n p r a c t i c e when each cue i s an u n b i a s e d b u t u n r e l i a b l e 
measu re of t h e c r i t e r i o n . No c l a i m i s made, h o w e v e r , r e g a r d i n g t h e c o r ­
r e s p o n d e n c e of t h i s e x p e r i m e n t t o any p a r t i c u l a r r e a l - w o r l d t a s k . 
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I t i s c l e a r t h a t t h e v a r i a n c e s o f Y e and 6 a l o n g w i t h t h e i r i n d e ­
p e n d e n c e d e t e r m i n e t h e c o r r e l a t i o n s among t h e c u e s and t h e cue v a l i d i ­
t i e s . T h e s e , i n t u r n , d e t e r m i n e t h e m u l t i p l e c o r r e l a t i o n c o e f f i c i e n t , 
R . T h i s s u g g e s t s t h a t by a p p r o p r i a t e s e l e c t i o n of t h e v a r i a n c e s , one 
€ 
may e s t a b l i s h some d e s i r e d v a l u e o f R g and s i n c e i n t h i s e x p e r i m e n t t h e 
v a r i a n c e of Y was k e p t c o n s t a n t , i t was p o s s i b l e t o s y s t e m a t i c a l l y v a r y 
t h e number of c u e s and R^ I s a f a c t o r i a l f a s h i o n by a p p r o p r i a t e l y 
c h o o s i n g <y 2. 
2 
I n e x p e r i m e n t o n e , two l e v e l s of R g were u s e d : R g = 0 . 5 0 and 
2 
= 0 . 8 0 . Two, f i v e , and e i g h t c u e s we re employed w i t h t h e number of 
c u e s f a c t o r and t h e R f a c t o r v a r i e d i n a f a c t o r i a l a r r a n g e m e n t . T h i s 
i s s c h e m a t i c a l l y r e p r e s e n t e d i n F i g u r e 2 . 
Number of Cues 
2 5 8 
L e v e l of R" 
0 . 5 0 
0 .80 
F i g u r e 2 . E x p e r i m e n t a l Des ign f o r E x p e r i m e n t One 
I n a d d i t i o n , 3 b l o c k s of 50 t r i a l s each we re employed f o r e ach 
c o n d i t i o n s o t h a t t h e f i n a l d e s i g n was a 2 ( l e v e l s of R ) * 3(number of 
e 
c u e s ) * 3 ( b l o c k s of t r i a l s ) f a c t o r i a l w i t h r e p e a t e d m e a s u r e s on t h e l a s t 
f a c t o r . T h i s d e s i g n i s d i s c u s s e d and a n a l y z e d i n d e t a i l by Winer [ 1 9 6 1 ] . 
The q u a n t i t i e s a n a l y z e d were n , G and R . The a n a l y s i s was p e r f o r m e d 
a s 
on t r a n s f o r m e d v a r i a b l e s o b t a i n e d by F i s h e r ' s Z - t r a n s f o r m a t i o n which 
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r e n d e r s t h e s a m p l i n g d i s t r i b u t i o n of t h e c o r r e l a t i o n c o e f f i c i e n t a p p r o x i ­
m a t e l y no rma l w i t h v a r i a n c e ^ ^ ^ when s a m p l i n g from a b i v a r i a t e no rma l 
p o p u l a t i o n w i t h a t r u e c o r r e l a t i o n of z e r o . The Z - t r a n s f o r m a t i o n i s n o t 
s t r i c t l y a p p r o p r i a t e f o r m u l t i p l e c o r r e l a t i o n c o e f f i c i e n t s s u c h a s R g 
and G; however , i t h a s b e e n used i n t h e l i t e r a t u r e w i t h s e e m i n g l y a c c e p t ­
a b l e r e s u l t s a n d , h e n c e , w i l l b e u s e d h e r e . 
P r o c e d u r e 
S u b j e c t s were 30 u n d e r g r a d u a t e e n g i n e e r i n g s t u d e n t s t a k i n g a 
c o u r s e i n i n d u s t r i a l e n g i n e e r i n g . They were n o t p a i d and p a r t i c i p a t e d 
on a v o l u n t a r y b a s i s . A l l s u b j e c t s were m a l e . 
An answer s h e e t w i t h a t t a c h e d i n s t r u c t i o n s was d i s t r i b u t e d t o t h e 
s u b j e c t s . The t a s k was d e s c r i b e d a s one of p r e d i c t i n g a number on t h e 
b a s i s of a g roup of o t h e r n u m b e r s . S u b j e c t s were t o l d t h a t p e r f e c t 
a c c u r a c y was n o t p o s s i b l e and t h a t t h e number t o b e p r e d i c t e d was an 
i n t e g e r b e t w e e n 0 and 1000 . Q u e s t i o n s were t h e n a n s w e r e d . The d e t a i l e d 
i n s t r u c t i o n s a r e g i v e n i n Appendix C. 
An a p p a r a t u s was c o n s t r u c t e d s o t h a t t h e c u e s c o u l d be p r o j e c t e d 
t r i a l by t r i a l o n t o a s c r e e n by means of an o v e r h e a d t r a n s p a r e n c y p r o ­
j e c t o r . For each t r i a l : ( 1 ) t h e t r i a l number and t h e v a l u e s of t h e k 
c u e s were p r e s e n t e d ; ( 2 ) s u b j e c t s r e c o r d e d t h e i r e s t i m a t e ; ( 3 ) t h e v a l u e 
of was shown and s u b j e c t s r e c o r d e d i t . Each t r i a l r e q u i r e d a p p r o x i ­
m a t e l y 20 s e c o n d s . One hundred and f i f t y t r i a l s were r u n w i t h a b r i e f 
( two o r t h r e e m i n u t e s ) p a u s e a f t e r e a c h b l o c k of 50 t r i a l s . The e n t i r e 
p r o c e s s r e q u i r e d a p p r o x i m a t e l y 1 h o u r and 6 g r o u p s of 5 s u b j e c t s each 
were r u n c o r r e s p o n d i n g t o t h e 6 c e l l s o f F i g u r e 2 . 
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A f t e r t h e d a t a had been c o l l e c t e d , i t was keypunched and a n a l y z e d 
by means of a compute r p rogram w r i t t e n t o p e r f o r m a n a l y s e s a s s o c i a t e d w i t h 
t h e l e n s model e q u a t i o n . T h i s c o n s i s t s of d e v e l o p i n g a r e g r e s s i o n e q u a ­
t i o n of Y g on t h e c u e s f o r each b l o c k of t r i a l s . For e a c h s u b j e c t and 
each b l o c k of t r i a l s a r e g r e s s i o n of Y- on t h e c u e s was c a l c u l a t e d . 
One f u r t h e r m e t h o d o l o g i c a l n o t e i s i n o r d e r . S i n c e a r e g r e s s i o n 
e q u a t i o n was o b t a i n e d f o r each b l o c k of 50 t r i a l s , t h e r a t i o of o b s e r ­
v a t i o n s t o p a r a m e t e r s was q u i t e l o w , p a r t i c u l a r l y f o r t h e c a s e of e i g h t 
c u e s . To overcome t h i s , one migh t u s e s t e p - w i s e r e g r e s s i o n and w e i g h t 
fewer v a r i a b l e s o r b a s e t h e r e g r e s s i o n model on t h e e n t i r e s e t of t r i a l s 
a s was done by Dudycha and N a y l o r ( 1 9 6 6 ) . S i n c e , h o w e v e r , t h e p u r p o s e was 
t o d e s c r i b e t h e s u b j e c t ' s r e s p o n s e s i n a g i v e n b l o c k of t r i a l s r a t h e r t h a n 
t o g e n e r a t e s t a b l e r e g r e s s i o n w e i g h t s t o be u sed f o r p r e d i c t i o n , t h e s e 
a l t e r n a t i v e s were r e j e c t e d and t h e p r o c e d u r e d e s c r i b e d above was f o l l o w e d . 
A n a l y s i s 
The ANOVA f o r a c h i e v e m e n t i s summarized i n T a b l e 2 . The e f f e c t of 
t a s k p r e d i c t a b i l i t y , R e , was h i g h l y s i g n i f i c a n t ( p < . 0 0 0 5 ) ; r e f e r e n c e t o 
F i g u r e 3 and t h e d a t a which a r e g i v e n i n Appendix D d e m o n s t r a t e t h a t 
a c h i e v e m e n t was much h i g h e r f o r t h § h i g h p r e d i c t a b i l i t y t a s k t h a n f o r t h e 
lower o n e . The ANOVA a l s o shows t h a t w h i l e t h e number of cues e f f e c t was 
n o t s i g n i f i c a n t , t h e r e was a m a r g i n a l l y s i g n i f i c a n t ( p < . 1 0 ) i n t e r a c t i o n 
be tween t a s k p r e d i c t a b i l i t y and number of c u e s . 1 I t was t h u s n e c e s s a r y 
t o examine t h e e f f e c t of i n c r e a s i n g t h e number of c u e s a t e ach l e v e l of 
R . To a c c o m p l i s h t h i s , one-way ANOVAs were r u n on t h e number of cues 
The t o t a l v a r i a t i o n i s b r o k e n i n t o Between S u b j e c t s and W i t h i n 
S u b j e c t s c o m p o n e n t s . W i t h i n e a c h d i v i s i o n , t h e b o t t o m s o u r c e i s used a s 
t h e d e n o m i n a t o r i n t h e r e l e v a n t F - r a t i o s . 
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f a c t o r f o r e ach of t h e l e v e l s of R^. Tab le 3 summar izes t h e a n a l y s e s and 
shows t h a t t h e e f f e c t was n o t s i g n i f i c a n t a t t h e low l e v e l of R g b u t was 
a t t h e h i g h l e v e l . 
T a b l e 2 . ANOVA f o r r ( E x p e r i m e n t One) 
Source of V a r i a t i o n SS DF MS F 
Between S u b j e c t s 9 . 5 6 29 
A (R ) e 5 .39 1 5 .39 4 5 . 16 ( p < . 0005) 
B (Number of Cues) . 5 1 2 . 25 2 . 12 
AB .80 2 .40 3 . 33 ( p < . 10) 
S u b j e c t s W i t h i n Groups 2 .87 24 .12 
W i t h i n S u b j e c t s 2 . 2 3 . 60 
C ( B l o c k s of T r i a l s ) . 7 2 2 .36 1 4 . 63 ( p < . 0005) 
AC .04 2 . . 0 2 <1 
BC . 1 8 4 . 0 5 1 . 83 
ABC .10 4 . 0 2 1. 01 
C x ( S u b j e c t s W i t h i n 
Groups) 1.18 48 .02 
Tab le 3 . ANOVA f o r r a t a R
2 = 
e 
0 . 50 and R 2 = 
e 
0 . 8 0 
R 2 = 
e 
• 0 .50 R 2 = 
e 
0 .80 
Sou rce of V a r i a t i o n SS DF MS F SS DF MS F 
Number of Cues .07 2 . 0 3 1.34 .16 2 .08 8 .46 ( p < . 0 1 ) 
E r r o r .30 12 .03 .12 12 . 0 1 
T o t a l .37 14 . 28 14 
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R e t u r n i n g t o T a b l e 2 , i t i s s e e n t h a t a c h i e v e m e n t d i d v a r y s i g ­
n i f i c a n t l y o v e r b l o c k s of t r i a l s . F i g u r e 4 shows t h a t r d i d n o t v a r y 
a 
m o n o t o n i c a l l y b u t , r a t h e r , i n c r e a s e d from t h e f i r s t b l o c k t o t h e s econd 
and d e c r e a s e d from t h e s e c o n d t o t h e t h i r d a t e a c h l e v e l of R g . I t i s 
i n t e r e s t i n g t o n o t e t h e l a c k of a s i g n i f i c a n t b l o c k of t r i a l s by t a s k 
p r e d i c t a b i l i t y i n t e r a c t i o n . T h i s i m p l i e s t h a t t h e s h a p e s o f t h e l e a r n i n g 
c u r v e s f o r a c h i e v e m e n t d i d n o t d i f f e r s i g n i f i c a n t l y f o r h i g h v e r s u s low 
p r e d i c t a b i l i t y t a s k s . 
The a n a l y s i s of v a r i a n c e f o r R g , p r e s e n t e d i n T a b l e 4 , i s s t r i k ­
i n g l y s i m i l a r t o t h a t f o r r . 
T a b l e 4 . ANOVA f o r R ( E x p e r i m e n t One) 
Sou rce of V a r i a t i o n SS DF .MS F 
Between S u b j e c t s 1 3 . 7 5 29 
A (R ) 
e 
3 . 3 1 1 3 . 3 1 1 0 . 3 7 (P< . 005 ) 
B (Number of Cues) . 8 1 2 . 4 1 1.27 
AB 1.96 2 .98 3 .06 (P< . 1 0 ) 
S u b j e c t s W i t h i n Groups 7 . 6 7 . 24 .32 
W i t h i n S u b j e c t s 3 . 4 1 60 
C ( B l o c k s of T r i a l s ) .85 2 . 4 3 8 .67 (P< .001) 
AC . 0 2 2 . 0 1 <1 
BC .09 4 .02 <1 
ABC .09 4 ,02 <1 
C x S u b j e c t s W i t h i n 2 . 3 5 48 .05 
Groups 
Once a g a i n , t h e r e i s a s i g n i f i c a n t t a s k p r e d i c t a b i l i t y e f f e c t , a weak 
i n t e r a c t i o n be tween R and t h e number of c u e s and a s t r o n g e f f e c t f o r 
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b l o c k s of t r i a l s . The s i g n i f i c a n t i n t e r a c t i o n n e c e s s i t a t e s an a n a l y s i s 
of t h e number of c u e s f a c t o r a t e ach l e v e l of R g ; t h e s e ANOVAs a r e g i v e n 
i n Tab le 5 . The number of c u e s i s found t o s i g n i f i c a n t l y a f f e c t R s a t 
t h e h i g h l e v e l of p r e d i c t a b i l i t y b u t n o t a t t h e low l e v e l . 
Tab le 5 . ANOVA f o r R a t R = 0 . 5 0 and R = 0 .80 
s e e 
S o u r c e 
R 2 = 
e 
0 . 5 0 R 2 = 
e 
0 . 8 0 
o f V a r i a t i o n SS DF MS F SS DF MS F 
Number of Cues . 04 2 .02 <1 .07 2 .04 4 . 0 4 ( p < . 0 5 ) 
E r r o r . 35 12 . 0 3 . 1 1 12 . 0 1 
T o t a l .39 14 .18 14 
F i g u r e s 3 and 4 d e m o n s t r a t e t h e s e e f f e c t s . I n p a r t i c u l a r , i t i s of i n t e r ­
e s t t o n o t e t h a t t h e r and R c u r v e s have h i g h l y s i m i l a r s h a p e s a t e ach 
a s 
l e v e l of R . T h i s i s t r u e o v e r numbers of c u e s and b l o c k s o f t r i a l s , e 
The f i t of t h e f i r s t o r d e r model t o t h e s u b j e c t s ' r e s p o n s e s , measured by 
R , i n c r e a s e d from t h e two cue c o n d i t i o n t o t h e f i v e cue c o n d i t i o n , s ' 
F i g u r e s 3 and 4 and t h e ANOVA of Tab le 5 i n d i c a t e t h a t G was s i g ­
n i f i c a n t l y a f f e c t e d by b o t h t a s k p r e d i c t a b i l i t y and number of c u e s and 
t h a t t h e r e was a m a r g i n a l l y s i g n i f i c a n t ( p < . 1 0 ) e f f e c t of b l o c k s of 
t r i a l s . From F i g u r e 3 , G d e c r e a s e s m o n o t o n i c a l l y a s t h e number of c u e s 
i n c r e a s e s and i s l o w e r i n t h e low p r e d i c t a b i l i t y c a s e t h a n i n t h e h i g h 
p r e d i c t a b i l i t y c a s e f o r t h e f i v e and e i g h t cue c o n d i t i o n s . F i g u r e 4 
shows t h a t w h e r e a s r and R had i n c r e a s e d from t h e f i r s t t o t h e s econd 
a s 
b l o c k of t r i a l s and d e c r e a s e d from t h e s e c o n d t o t h e t h i r d b l o c k , 
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F i g u r e 3 . Pe r fo rmance a s a F u n c t i o n of Number of Cues ( E x p e r i m e n t One) 
43 
F i g u r e 4 . P e r f o r m a n c e Over B locks of T r i a l s ( E x p e r i m e n t One) 
1+4 
F i g u r e 5 . R e l a t i v e Achievement f o r E x p e r i m e n t One 
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G shows a s l i g h t i n c r e a s i n g t r e n d a c r o s s t h e t h r e e b l o c k s . 
T a b l e 6. ANOVA f o r G ( E x p e r i m e n t One) 
Sou rce of V a r i a t i o n SS DF MS F 
Between S u b j e c t s 5 7 . 0 1 29 
A (R ) 
e 
8 .60 1 8 .60 1 2 . 2 8 (p< .005) 
B (Number o f Cues) 30. 26 2 1 5 . 1 3 2 1 . 6 2 (p< .0005) 
AB 1.35 2 .68 <1 
S u b j e c t s W i t h i n Groups 1 6 . 8 0 24 .70 
W i t h i n S u b j e c t s 2 5 . 9 9 60 
C ( B l o c k s of T r i a l s ) 2 . 0 3 2 1.02 2 .47 (p< . 1 0 ) 
AC 1.60 2 .80 1.94 
BC 1.02 .4 . 26 <1 
ABC 1.58 4 . 40 <1 
C x S u b j e c t s W i t h i n ' G r o u p s 1 9 . 7 6 48 . 4 1 
An a d d i t i o n a l a n a l y s i s was c o n d u c t e d on r e l a t i v e a c h i e v e m e n t which 
which i s d e f i n e d a s r /R and i s i n t e r p r e t e d a s a c h i e v e m e n t a s a p e r -
a e 
c e n t a g e of maximal p o s s i b l e a c h i e v e m e n t . S i n c e R g i s s u b j e c t t o samp­
l i n g e r r o r , t h e e m p i r i c a l v a l u e s of R^ were u s e d i n t h e a n a l y s i s . 
F i g u r e 5 shows r e l a t i v e a c h i e v e m e n t o v e r b l o c k s of t r i a l s f o r each l e v e l 
of R a t t w o , f i v e and e i g h t c u e s . N o t i c e t h a t a t t h e low l e v e l of R , e e 
r e l a t i v e a c h i e v e m e n t shows t h e same p a t t e r n a c r o s s b l o c k s of t r i a l s f o r 
e ach number of c u e s w i t h t h e two cue c o n d i t i o n y i e l d i n g h i g h e r r e l a t i v e 
a c h i e v e m e n t t h a n t h e f i v e cue c o n d i t i o n which i n t u r n i s h i g h e r t h a n t h e 
e i g h t cue c o n d i t i o n . At t h e h i g h e r l e v e l o f R , t h e p a t t e r n i s n o t a s 
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c l e a r a l t h o u g h t h e f i v e cue c o n d i t i o n i s h i g h e r t h a n t h e o t h e r s . I n 
2 
g e n e r a l , r e l a t i v e a c h i e v e m e n t a p p e a r s t o be h i g h e r a t R g = 0 .80 t h a n 
a t R 2 = 0 . 5 0 . e 
To t e s t t h e s e r e s u l t s , K r u s k a l - W a l l i s n o n p a r a m e t r i c one-way 
ANOVAs ( s e e H o l l a n d e r and Wolfe [ 1 9 7 3 ] , p . 114) were c o n d u c t e d on t h e 
r e l a t i v e a c h i e v e m e n t v a l u e s f o r e ach s u b j e c t a c r o s s b l o c k s of t r i a l s . 
The n u l l h y p o t h e s i s t o be t e s t e d was t h a t r e l a t i v e a c h i e v e m e n t d i d n o t 
d i f f e r a s t h e number of c u e s was v a r i e d ; a s e p a r a t e ANOVA was r u n a t 
each l e v e l of R g and t h e r e s u l t s a r e g i v e n i n T a b l e 7 . 
T a b l e 7 . K r u s k e l - W a l l i s One-Way ANOVA on r /R a t Each L e v e l of R 
J a e e 
2 
R = 0 . 5 0 (Ranks i n P a r e n t h e s e s ) e 
2 
R = 0 . 8 0 (Ranks i n P a r e n t h e s e s ) e 
2 Cues 5 Cues 8 Cues 2 Cues 5 Cues 8 Cues 
. 7 0 0 4 0 5 ( 1 1 ) . 7 5 0 4 7 7 ( 1 4 ) . 4 8 5 8 8 5 ( 5 ) 
. 4 7 6 3 9 4 ( 4 ) . 7 0 7 0 7 3 ( 1 2 ) . 2 1 2 8 0 1 ( 2 ) 
. 7 2 5 8 3 6 ( 1 3 ) . 6 8 0 9 4 1 ( 1 0 ) . 6 4 3 8 0 0 ( 8 ) 
. 5 0 0 4 4 0 ( 6 ) . 1 8 7 9 4 8 ( 1 ) . 2 2 7 6 6 0 ( 3 ) 
. 9 4 9 6 3 2 ( 1 5 ) . 5 0 2 8 7 8 ( 7 ) . 6 5 0 2 9 6 ( 9 ) 
. 9 1 4 2 0 1 ( 1 5 ) . 8 9 9 0 4 6 ( 1 3 ) . 8 5 9 5 3 2 ( 9 ) 
. 7 6 3 8 4 0 ( 7 ) . 9 0 4 7 6 3 ( 1 4 ) . 8 1 7 0 2 9 ( 8 ) 
. 7 5 2 0 0 1 ( 5 ) . 8 8 5 1 1 7 ( 1 1 ) . 5 8 9 8 2 9 ( 2 ) 
. 6 0 9 5 9 3 ( 3 ) . 8 9 1 3 9 0 ( 1 2 ) . 6 8 0 0 6 8 ( 4 ) 
. 5 2 4 0 3 6 ( 1 ) . 8 7 3 6 1 6 ( 1 0 ) . 7 5 7 8 2 7 ( 6 ) 
R x = 4 9 ; R 2 = 4 4 ; R 3 = 2 7 ; 
H = 2 .66 (Not S i g n i f i c a n t ) 
R x = 3 1 ; R 2 = 6 0 ; R 3 = 29 
H = 6 .02 ( p < . 0 5 ) 
I t s h o u l d be n o t e d t h a t t h e e f f e c t was s i g n i f i c a n t ( p < . 0 5 ) a t t h e h i g h 
l e v e l of R b u t n o n - s i g n i f i c a n t a t t h e low l e v e l . T h i s r e s u l t , of e 
c o u r s e , i s t h e same a s t h a t o b t a i n e d f o r r a s d e s c r i b e d i n T a b l e 3 . 
a 
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N o t e , h o w e v e r , t h a t s i n c e e m p i r i c a l v a l u e s o f were u s e d i n compu t ing 
r e l a t i v e a c h i e v e m e n t , t h e s a m p l i n g e r r o r i n v o l v e d i s i n c l u d e d i n t h e 
a n a l y s e s of Tab le 7 . The s i m i l a r r e s u l t s o f T a b l e s 3 and 7 a r e t h u s 
r e a s s u r i n g . 
To t e s t t h e h y p o t h e s i s t h a t r e l a t i v e a c h i e v e m e n t d i d n o t d i f f e r 
a s a f u n c t i o n of t a s k p r e d i c t a b i l i t y ( R e ) > t h e n o n - p a r a m e t r i c Wi lcoxon 
r a n k sum t e s t l a r g e sample a p p r o x i m a t i o n was u t i l i z e d ( s e e H o l l a n d e r and 
Wolfe [ 1 9 7 3 ] , p . 6 8 ) . The r e s u l t s , which a r e summarized i n T a b l e 8 , 
show t h a t r e l a t i v e a c h i e v e m e n t i s s i g n i f i c a n t l y h i g h e r ( p < . 0 0 2 ) a t 
2 2 R = 0 . 8 0 t h a n a t R = 0 . 5 0 . e e 
T a b l e 8 . Wilcoxon Rank Sum T e s t ( L a r g e 
Sample A p p r o x i m a t i o n ) on r /R 
R 2 = 0 . 
e 
50 R 2 = 0 . 
e 
80 
.187948 ( 1 ) .524036 ( 8 ) 
. 212801 ( 2 ) .589829 ( 9 ) 
.227660 ( 3 ) ,609593 ( 1 0 ) 
.476394 ( 4 ) .680068 ( 1 3 ) 
.485885 ( 5 ) . 752001 (19 ) 
.500440 ( 6 ) .757827 ( 2 0 ) 
.502878 ( 7 ) .763840 ( 2 1 ) 
.643800 ( 1 1 ) .817029 ( 2 2 ) 
.650296 ( 1 2 ) .859532 ( 2 3 ) 
. 680941 ( 1 4 ) .873616 ( 2 4 ) 
.700405 ( 1 5 ) .885117 ( 2 5 ) 
.707073 ( 1 6 ) .891390 ( 2 6 ) 
.725836 ( 1 7 ) .899046 ( 2 7 ) 
.750477 ( 1 8 ) .904763 ( 2 8 ) 
.949632 ( 3 0 ) . 914201 ( 2 9 ) 
W = 2 . 9 7 ( p < . 0 0 2 ) 
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Summary and D i s c u s s i o n of E x p e r i m e n t One 
The t a s k employed was o f a somewhat s p e c i a l n a t u r e i n t h a t e ach 
cue and t h e c r i t e r i o n v a r i a b l e a l l had a p p r o x i m a t e l y t h e same mean and 
t h e c u e s were of e q u a l v a l i d i t y ( w i t h i n s a m p l i n g e r r o r ) . I t i s i n t u i ­
t i v e l y p l a u s i b l e , and i n f o r m a l p o s t - e x p e r i m e n t d i s c u s s i o n s i n d i c a t e , 
t h a t t h i s t y p e of p r o b l e m s u g g e s t s an a v e r a g i n g s t r a t e g y . I t s h o u l d be 
p o i n t e d o u t , h o w e v e r , t h a t any e q u a l w e i g h t i n g scheme w i l l maximize r 
a 
s o t h a t a s u b j e c t who r e s p o n d s w i t h t h e a v e r a g e v a l u e of t h e c u e s w i l l 
a t t a i n t h e same l e v e l of a c h i e v e m e n t a s w i l l one who r e s p o n d s w i t h t h e 
sum of t h e c u e s . Any d e v i a t i o n from an e q u a l w e i g h t i n g scheme w i l l , 
h o w e v e r , r e s u l t i n a d e c r e m e n t i n a c h i e v e m e n t . 
The g e n e r a l h y p o t h e s i s was t h a t s i n c e R g was h e l d c o n s t a n t a s t h e 
number of c u e s was i n c r e a s e d , a c h i e v e m e n t would be a d e c r e a s i n g f u n c t i o n 
of t h e number of c u e s . The r e s u l t s , howeve r , do n o t s u p p o r t t h i s h y p o ­
t h e s i s i n t h a t i t was found t h a t t h e e f f e c t on a c h i e v e m e n t of i n c r e a s i n g 
t h e number of c u e s d e p e n d s on t h e l e v e l of t a s k p r e d i c t a b i l i t y , . 
For t h e low p r e d i c t a b i l i t y t a s k ( a p p r o x i m a t e l y 50 p e r c e n t of t h e v a r i ­
a n c e p r e d i c t a b l e ) , i n c r e a s i n g t h e number of cues d i d n o t s i g n i f i c a n t l y 
a f f e c t a c h i e v e m e n t ; f o r a h i g h p r e d i c t a b i l i t y t a s k ( a p p r o x i m a t e l y 80 p e r 
c e n t of t h e v a r i a n c e p r e d i c t a b l e ) , a s i g n i f i c a n t e f f e c t was n o t e d b u t 
i t was n o t mono ton i c a s a c h i e v e m e n t i n c r e a s e d from two t o f i v e c u e s and 
d e c r e a s e d from f i v e t o e i g h t c u e s . 
T h i s r e s u l t c o n f i r m s and e x t e n d s t h e f i n d i n g s of N y s t e d t and Mag-
nusson [ 1 9 7 2 ] who n o t e d an i n c r e a s e i n a c h i e v e m e n t from a two cue t o a 
f o u r cue p r o b l e m and a s u b s e q u e n t d e c r e a s e from t h e f o u r cue p rob lem t o 
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one i n v o l v i n g s i x c u e s . I n t h e i r s t u d y , howeve r , i n c r e a s e d w i t h t h e 
number of c u e s a n d , t h u s , t h e e f f e c t of t a s k p r e d i c t a b i l i t y was c o n ­
founded w i t h t h e e f f e c t of t h e number of c u e s . 
I n t h e p r e s e n t r e s e a r c h , i t was h y p o t h e s i z e d t h a t t h e f i t o f a 
f i r s t - o r d e r model would d e c r e a s e w i t h t h e number of c u e s . An a n a l y s i s 
o f t h e f i t o f t h e m o d e l , a s measured by R s , i n d i c a t e s , h o w e v e r , t h a t R g 
2 
f o l l o w s t o a r e m a r k a b l e e x t e n t t h e p a t t e r n of r . T h u s , f o r R = 0 . 5 0 , 
cL 6 
2 t h e number of c u e s d i d n o t s i g n i f i c a n t l y a f f e c t R w h e r e a s f o r R = 0 . 8 0 , S 3 
R was a f f e c t e d b u t i n t h e n o n - m o n o t o n i c f a s h i o n d e s c r i b e d above f o r r . s a 
G, a measu re of t h e e x t e n t t o which t h e p o r t i o n of t h e r e s p o n s e 
s y s t e m which can be d e s c r i b e d by a f i r s t - o r d e r model i s p r o p o r t i o n a l t o 
t h e f i r s t - o r d e r e n v i r o n m e n t a l m o d e l , was s i g n i f i c a n t l y a f f e c t e d by R g 
and by t h e number of c u e s w i t h no i n t e r a c t i o n be tween t h e s e f a c t o r s . G 
d e c r e a s e d m o n o t o n i c a l l y a s a f u n c t i o n of t h e number of c u e s and was 
l ower f o r t h e low p r e d i c t a b i l i t y t a s k t h a n f o r t h e h i g h p r e d i c t a b i l i t y 
t a s k . 
Over b l o c k s of t r i a l s , r and R v a r i e d s i g n i f i c a n t l y w h i l e G 
a s 
d i s p l a y e d a m a r g i n a l l y s i g n i f i c a n t ( p < . 1 0 ) e f f e c t . The b l o c k s of t r i a l s 




The r e s u l t s of t h i s e x p e r i m e n t a r e n i c e l y i n t e r p r e t a b l e i n t e r m s 
of Hammond and Summers' [ 1 9 7 2 ] c o n c e p t of c o g n i t i v e c o n t r o l . B r i e f l y 
s t a t e d , t h i s t h e o r y h y p o t h e s i z e s t h a t c o g n i t i v e s k i l l s a r e composed of 
two f a c t o r s — k n o w l e d g e , t h e d e t e c t i o n of t h e a p p r o p r i a t e p o l i c y a s m e a s ­
u r e d by G, and c o g n i t i v e c o n t r o l , t h e a b i l i t y t o c o n s i s t e n t l y u t i l i z e 
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t h i s p o l i c y , a s measured by R . S i n c e b o t h G and R must a p p r o a c h u n i t y 
s s 
f o r a c h i e v e m e n t t o a p p r o a c h i t s u p p e r l i m i t and s i n c e G and R g a r e s t a ­
t i s t i c a l l y i n d e p e n d e n t , knowledge and c o g n i t i v e c o n t r o l may be t h o u g h t 
of a s i n d e p e n d e n t components of a c h i e v e m e n t . 
C o n s i d e r F i g u r e 4 which shows r , G and R a s a f u n c t i o n of t h e e a ' s 
2 
b l o c k s of t r i a l s . For t h e R = 0 . 5 0 c o n d i t i o n , a c h i e v e m e n t i n c r e a s e d 
e ' 
from t h e f i r s t t o t h e s econd b l o c k and d e c r e a s e d from t h e s econd t o t h e 
t h i r d b l o c k . P r e s u m a b l y , t h i s r e p r e s e n t s a f a t i g u e o r boredom e f f e c t 
a f t e r 100 t r i a l s . N o t i c e , howeve r , t h a t G r e m a i n s h i g h even i n t h e t h i r d 
b l o c k i n d i c a t i n g , w i t h r e s p e c t t o t h e t h e o r y of c o g n i t i v e c o n t r o l , t h a t 
c o n t r o l d e c r e a s e d w h i l e knowledge r e m a i n e d h i g h . I n o t h e r w o r d s , t h e 
s u b j e c t s r e t a i n e d a knowledge of t h e c o r r e c t p o l i c y b u t we re u n a b l e t o 
c o n s i s t e n t l y employ i t , p r e s u m a b l y due t o f a t i g u e o r boredom. 
I t must be n o t e d t h a t t h e c o n c e p t of c o g n i t i v e c o n t r o l i s some­
what c o n j e c t u r a l . The f i r s t - o r d e r model of t h e j u d g e i s " p a r a m o r p h i c " 
and i s n o t an i n d i c a t i o n of t h e u n d e r l y i n g c o g n i t i v e p r o c e s s e s . T h u s , 
t h e i n t e r p r e t a t i o n g i v e n above mus t be c o n s i d e r e d i n t h i s l i g h t . 
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CHAPTER I I I 
THE CASE OF UNCORRELATED CUES 
I n t r o d u c t i o n t o E x p e r i m e n t Two 
I n t h e p r e v i o u s c h a p t e r , p e r f o r m a n c e i n a m u l t i p l e - c u e i n f e r e n c e 
t a s k was examined a s a f u n c t i o n of t h e number of c u e s . The f i n d i n g s i n ­
d i c a t e d t h a t a c h i e v e m e n t , r , i s n o t a s i m p l e , m o n o t o n i c f u n c t i o n of t h e 
a 
number of c u e s b u t r a t h e r t h a t t h e e f f e c t of a d d i n g c u e s d e p e n d s on t h e 
l e v e l of t a s k p r e d i c t a b i l i t y , R e« I t was p o i n t e d o u t t h a t when t h e c u e s 
a r e c o r r e l a t e d , t h e cue v a l i d i t i e s and cue i n t e r c o r r e l a t i o n s must v a r y 
from c o n d i t i o n t o c o n d i t i o n i f R i s t o be h e l d c o n s t a n t a s t h e number 
e 
of c u e s i s v a r i e d . The c u e s f o r e x p e r i m e n t one were d e v e l o p e d by 
g e n e r a t i n g a d i s t r i b u t i o n of v a l u e s and t h e n comput ing each c u e , X^, 
a s t h e sum of Y g and an i n d e p e n d e n t random e r r o r t e r m . 
E x p e r i m e n t two was d e s i g n e d t o o b v i a t e t h e e f f e c t o f v a r y i n g cue 
i n t e r c o r r e l a t i o n s i n such a t a s k by r e s t r i c t i n g t h e cues t o b e u n c o r r e ­
c t e d . T h i s was a c c o m p l i s h e d by g e n e r a t i n g t h e cue v a l u e s f i r s t and 
t h e n compu t ing Y g a s a l i n e a r c o m b i n a t i o n of t h e X^ and an i n d e p e n d e n t 
e r r o r term. ' ' " I n p a r t i c u l a r : 
C o n n o l l y [ 1 9 7 4 ] d i s t i n g u i s h e s be tween " c u e s , " which s h a r e c r i ­
t e r i o n v a r i a n c e a s i n e x p e r i m e n t o n e , and " c o m p o n e n t s , " which do n o t 
s h a r e c r i t e r i o n v a r i a n c e , a n d , t h u s , may b e u n c o r r e l a t e d . He c o n t e n d s 
t h a t t h e r e i s a f u n d a m e n t a l d i s t i n c t i o n b e t w e e n c u e s and components 
which h e d i s c u s s e s i n d e t a i l . 
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k 
Y = J X. + b + e 
1=1 
where 
X. ~ N ( y x , a 2 ) 
€ ~ N ( 0 , a 2 ) 
Y ~ N(ky + b , k a 2 + a 2 ) e x ' x € 
X^ and € i n d e p e n d e n t f o r a l l l ^ i ^ k 
X^ and X^ i n d e p e n d e n t f o r a l l i * j . 
2 2 
The p a r a m e t e r s o ^ , and b were c h o s e n f o r each c o n d i t i o n s o 
2 . . t h a t Y had mean 500 and v a r i a n c e 50 . I n a d d i t i o n , each cue had mean e ' 
500 i n t h e p o p u l a t i o n . T a b l e 9 g i v e s t h e r e s u l t i n g ( t h e o r e t i c a l ) cue 
i n t e r c o r r e l a t i o n s ( r . . ) and v a l i d i t i e s ( r . ) f o r e x p e r i m e n t s one and 
i ] l e 
t w o . Appendix E c o n t a i n s a c o m p a r i s o n of t h e t h e o r e t i c a l and e m p i r i c a l 
v a l u e s of t h e t a s k p a r a m e t e r s f o r e x p e r i m e n t t w o . 
There a r e a t l e a s t t h r e e r e a s o n s f o r c o n s i d e r i n g t h e c a s e of m i -
c o r r e l a t e d c u e s . I n t h e f i r s t p l a c e , t h i s e l i m i n a t e s t h e c o n f o u n d i n g of 
a cue i n t e r c o r r e l a t i o n e f f e c t w i t h t h e number of c u e s e f f e c t . I t must 
be p o i n t e d o u t , of c o u r s e , t h a t t h e cue v a l i d i t i e s s t i l l do v a r y w i t h 
t h e number of c u e s . A s e c o n d r e a s o n f o r an i n t e r e s t i n o r t h o g o n a l c u e s 
i s t h a t i n t h i s c a s e t h e cue u t i l i z a t i o n c o e f f i c i e n t s ( r . ) a r e m e a n i n g -i s 
f u l m e a s u r e s of t h e e x t e n t t o which a p a r t i c u l a r cue o r s u b s e t of c u e s 
i s u t i l i z e d . 
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T a b l e 9 . T h e o r e t i c a l Cue I n t e r c o r r e l a t i o n s ( r -^ j ) and 




EXPERIMENT ONE EXPERIMENT TWO 
R 2 = 0 .50 e R
2 = 0 . 8 0 
e 
R 2 = 0 .50 
e 
R 2 = 0 .80 
e 
r . . r . 
I j i e 
r . . r . 
i j i e 
r . . r . 
i j i e 
r . . r . 
13 i e 
0 . 3 3 0 . 5 8 0 .67 0 . 8 2 0 .00 0 . 5 0 0 .00 0 . 6 2 
0 .17 0 . 4 1 0 . 4 5 0 .67 0 .00 0 . 3 2 0 .00 0 . 4 0 
0 . 1 1 0 . 3 3 0 . 3 5 0 . 59 0 .00 0 . 2 5 0 .00 0 . 3 2 
The r e a d e r i s r e f e r r e d t o Hoffman ( 1 9 6 0 , 1 9 6 8 ) and D a r l i n g t o n (1968) f o r 
d i s c u s s i o n s of m e a s u r e s of cue u t i l i z a t i o n . F i n a l l y , t h e r e i s e v i d e n c e 
( s e e N a y l o r and Schenck ( 1 9 6 8 ) ) t h a t p e r f o r m a n c e i n a m u l t i p l e cue i n ­
f e r e n c e t a s k i s i n f l u e n c e d by t h e d e g r e e of cue i n t e r c o r r e l a t i o n . T h u s , 
b o t h c o r r e l a t e d and u n c o r r e l a t e d c u e s a r e of i n t e r e s t from a b e h a v i o r a l 
s t a n d p o i n t . 
The f i n d i n g s of N a y l o r and Schenck (1968) a r e of p a r t i c u l a r s i g ­
n i f i c a n c e f o r a c o m p a r i s o n of e x p e r i m e n t s one and two . Us ing t w o - c u e 
i n f e r e n c e t a s k s , t h e y found t h a t a c h i e v e m e n t ( r ) , r e l a t i v e a c h i e v e m e n t 
a 
( r / r ) and r e s p o n s e l i n e a r i t y (R ) were a l l h i g h e r f o r h i g h e r l e v e l s of a e s 
cue i n t e r c o r r e l a t i o n a n c * t a s k p r e d i c t a b i l i t y ( R e ) « i t was a l s o 
found t h a t t h e f a c i l i t a t i n g e f f e c t of i n c r e a s i n g r e d u n d a n c y was g r e a t e r 
a t h i g h l e v e l s of R^. Thus i t was h y p o t h e s i z e d t h a t p e r f o r m a n c e i n 
e x p e r i m e n t one would be h i g h e r t h a n p e r f o r m a n c e i n a c o r r e s p o n d i n g c o n ­
d i t i o n i n e x p e r i m e n t two and t h a t t h e p e r f o r m a n c e d i f f e r e n c e s would t e n d 
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t o be g r e a t e r f o r t a s k s f o r h i g h p r e d i c t a b i l i t y (R = 0 . 8 0 ) t h a n f o r t a s k s 
2 
o f low p r e d i c t a b i l i t y ( R e = 0 . 5 0 ) . I t was e x p e c t e d t h a t t h i s would b e 
t r u e f o r t h e c a s e s of t w o , f i v e and e i g h t c u e s . 
One n o t e of c a u t i o n i s a p p r o p r i a t e w i t h r e s p e c t t o a c o m p a r i s o n 
of e x p e r i m e n t s one and t w o . Schenck and N a y l o r ( 1 9 6 8 ) have shown t h a t 
f o r a g i v e n s e t o f cue w e i g h t s , any i n c r e a s e i n cue i n t e r c o r r e l a t i o n 
w i l l n e c e s s a r i l y l e a d t o an i n c r e a s e i n R s < T h u s , t h e f i n d i n g s f o r R g 
must be v iewed w i t h c a u t i o n . 
P r o c e d u r e 
The s u b j e c t s f o r e x p e r i m e n t two w e r e 30 u n d e r g r a d u a t e s t u d e n t s 
t a k i n g a c o u r s e i n i n d u s t r i a l e n g i n e e r i n g . T w e n t y - s e v e n s u b j e c t s were 
male and t h r e e were f e m a l e . A l l p a r t i c i p a t e d on a p u r e l y v o l u n t a r y 
b a s i s r e c e i v i n g n e i t h e r money n o r c o u r s e c r e d i t f o r t h e i r p a r t i c i p a t i o n . 
The p r o c e d u r e was i d e n t i c a l t o t h a t u s e d i n e x p e r i m e n t one a s d e s c r i b e d 
i n C h a p t e r I I . 
The e x p e r i m e n t a l d e s i g n , a s i n e x p e r i m e n t o n e , was a 2 ( l e v e l s o f 
R g ) x 3 (number of c u e s ) * 3 ( b l o c k s of t r i a l s ) f a c t o r i a l w i t h r e p e a t e d 
m e a s u r e s on t h e l a s t f a c t o r . The b a s i c d a t a a n a l y s i s c o n s i s t e d of 
ANOVAs on r , G and R w i t h F i s h e r ' s Z - t r a n s f o r m a t i o n employed . These a s 
r e s u l t s and s u b s e q u e n t a n a l y s e s a r e d i s c u s s e d i n t h e n e x t s e c t i o n . 
A n a l y s i s 
The r e s p o n s e d a t a f o r e x p e r i m e n t two a r e g i v e n i n Appendix F. 
The r e s u l t s a r e summarized i n F i g u r e 6 f o r e a c h l e v e l of t a s k p r e d i c t a ­
b i l i t y and each number of c u e s . 
F i g u r e 6 . Pe r fo rmance a s a F u n c t i o n of Number of Cues ( E x p e r i m e n t Two) 
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The a n a l y s i s of v a r i a n c e f o r r ^ i s g i v e n i n T a b l e 1 0 . I t i s s e e n 
t h a t t h e e f f e c t f o r number of c u e s i s h i g h l y s i g n i f i c a n t . T h i s e f f e c t 
i s shown i n F i g u r e 6 where i t i s s e e n t h a t t h e r e i s a g e n e r a l d e c r e a s i n g 
t r e n d i n r a s t h e number of cues i n c r e a s e s w i t h t h e e x c e p t i o n of g o i n g a 
2 
from two t o f i v e c u e s a t R = 0 . 5 0 . The s h a p e s of t h e two r c u r v e s i n 
e a 
F i g u r e 6 do n o t d i f f e r s i g n i f i c a n t l y a s t h e l e v e l of R g by number of 
c u e s i n t e r a c t i o n d o e s n o t a p p r o a c h s i g n i f i c a n c e . 
T a b l e 1 0 . ANOVA f o r r ( E x p e r i m e n t Two) 
S o u r c e of V a r i a t i o n SS DF MS F 
Between S u b j e c t s 2 .06 29 
A (R ) 
e 
. 0 3 1 . 0 3 <1 
B (Number of Cues) .76 2 . 38 7 . 2 5 (p< . 005 ) 
AB . 0 1 2 . 0 1 <1 
S u b j e c t s W i t h i n Groups 1.27 24 . 05 
W i t h i n S u b j e c t s 
C ( B l o c k s of T r i a l s ) ' . 2 2 2 . 1 1 3 .50 (p< . 0 5 ) 
AC .03 2 . 0 1 <1 
BC .05 4 . 0 1 <1 
ABC .37 4 .09 3 . 0 4 (p< . 10 ) 
C x ( S u b j e c t s W i t h i n Groups) 1.48 48 .03 
I t i s of c o n s i d e r a b l e i n t e r e s t t o n o t e t h a t R g d i d n o t s i g n i f i ­
c a n t l y a f f e c t a c h i e v e m e n t . T h i s i s t r u e even f o r t h e c a s e o f two c u e s 
( t = 1 . 2 9 , d f = 8 , p < . 2 5 ) . The re i s a s i g n i f i c a n t b l o c k s of t r i a l s e f f e c t 
which i s p o r t r a y e d i n F i g u r e 7 . I n a d d i t i o n , t h e r e i s some e v i d e n c e of 
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F i g u r e 7 . Pe r fo rmance Over B locks of T r i a l s ( E x p e r i m e n t Two) 
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an by number of c u e s by b l o c k s of t r i a l s i n t e r a c t i o n b u t s i n c e i t i s 
n e i t h e r s t r o n g ( p < . 1 0 ) n o r r e a d i l y i n t e r p r e t a b l e , i t w i l l n o t b e p u r s u e d 
h e r e . 
T a b l e 11 g i v e s t h e a n a l y s i s of v a r i a n c e f o r R g . I t w i l l be n o t e d 
t h a t no main e f f e c t s o r i n t e r a c t i o n s a r e s i g n i f i c a n t . I n p a r t i c u l a r , 
t h e number of c u e s d o e s n o t s i g n i f i c a n t l y d e c r e a s e t h e f i t o f t h e f i r s t 
o r d e r mode l . T h i s f i n d i n g d o e s n o t c o i n c i d e w i t h t h e f i n d i n g s of 
E i n h o r n ( 1 9 7 1 ) . S i n c e he u s e d much d i f f e r e n t t a s k s , a s h a s b e e n d i s ­
c u s s e d a b o v e , such a d i s c r e p a n c y i s n o t s u r p r i s i n g . 
T a b l e 1 1 . ANOVA f o r R ( E x p e r i m e n t Two) 
S o u r c e of V a r i a t i o n ' SS DF MS F 
Between S u b j e c t s 2 . 4 1 29 
A (R ) 
e 
.07 1 .07 1.00 
B (Number of Cues) .26 2 . 13 1.76 
AB .32 2 .16 2 .20 
S u b j e c t s W i t h i n B l o c k s 1.76 24 .07 
W i t h i n S u b j e c t s 8 .13 60 
C ( B l o c k s of T r i a l s ) . 2 4 2 . 12 <1 
AC .12 2 .06 <1 
BC .47 4 .12 <1 
ABC .28 4 .07 <1 
C x ( S u b j e c t s W i t h i n Groups ) 7 . 0 2 48 .15 
The ANOVA f o r t h e m a t c h i n g i n d e x , G, i s summarized i n T a b l e 1 2 . 
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T a b l e 12 . ANOVA f o r G ( E x p e r i m e n t Two) 
Sou rce of V a r i a t i o n SS DF MS F 
Between S u b j e c t s 7 0 . 4 9 29 
A (R ) e .60 1 .60 <1 
B (Number of Cues) 4 0 . 3 9 2 20 .19 1 7 . 5 8 ( p < . 0 0 0 5 ) 
AB 1.94 2 .97 <1 
S u b j e c t s W i t h i n Groups 2 7 . 5 6 24 1.15 
W i t h i n S u b j e c t s 4 0 . 0 2 60 
C ( B l o c k s of T r i a l s ) 1 .24 2 . 6 2 1.00 
AB 1 .51 2 .75 1 .21 
BC .76 4 .19 <1 
ABC 6 . 7 0 4 1.67 2 . 7 0 
C x ( S u b j e c t s W i t h i n Groups) 2 9 . 81 48 .62 
I t i s s e e n t h a t t h e o n l y s i g n i f i c a n t e f f e c t i s t h a t o f t h e number of 
c u e s . R e f e r e n c e t o F i g u r e 6 shows t h a t i n c r e a s e s i n t h e number of c u e s 
l e a d t o r a t h e r d r a m a t i c d e c r e a s e s i n G. S i n c e t h e o p t i m a l p o l i c y i n ­
v o l v e s w e i g h t i n g t h e cues e q u a l l y , and s i n c e G i s a measure of t h e 
"ma tch" be tween t h e o p t i m a l p o l i c y and t h e a c t u a l p o l i c y , G may b e i n ­
t e r p r e t e d a s a measu re of t h e e x t e n t t o which an e q u a l w e i g h t i n g scheme 
i s employed . I n t h i s c a s e , i t seems q u i t e c l e a r t h a t i n c r e a s i n g t h e 
number of u n c o r r e l a t e d cues l e a d s t o a d e p a r t u r e from e q u a l w e i g h t i n g . 
T h i s i m p l i e s t h a t some c u e s a r e w e i g h t e d more h e a v i l y t h a n o t h e r s and 
l e n d s s u p p o r t t o t h e h y p o t h e s i s t h a t one way i n which s u b j e c t s s i m p l i f y 
t a s k s i n v o l v i n g l a r g e cue s e t s i s t o u t i l i z e a s u b s e t of t h e c u e s . 
T h i s s u g g e s t i o n i s d i s c u s s e d i n more d e t a i l i n t h e n e x t c h a p t e r . 
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D i s c u s s i o n and Compar ison w i t h E x p e r i m e n t One 
I t was h y p o t h e s i z e d e a r l i e r i n t h i s c h a p t e r t h a t i n compar ing 
e x p e r i m e n t one ( c o r r e l a t e d c u e s ) w i t h e x p e r i m e n t two ( u n c o r r e l a t e d c u e s ) 
one would f i n d t h a t a c h i e v e m e n t would t e n d t o be l o w e r w i t h u n c o r r e l a t e d 
c u e s t h a n u n d e r c o r r e s p o n d i n g c o n d i t i o n s w i t h c o r r e l a t e d c u e s . F u r t h e r -
2 
m o r e , t h e d i f f e r e n c e i n a c h i e v e m e n t would b e g r e a t e r a t R g = 0 .80 t h a n 
2 
a t R e = 0 . 5 0 . Compar i son of F i g u r e s 3 and 6 l e n d s s u b j e c t i v e s u p p o r t t o 
t h i s c o n j e c t u r e . I n o r d e r t o t e s t t h e h y p o t h e s i s s t a t i s t i c a l l y one 
migh t c o n s i d e r p e r f o r m i n g a t h r e e - w a y ANOVA where t h e f a c t o r s a r e t a s k 
p r e d i c t a b i l i t y , number of c u e s and d e g r e e of cue i n t e r c o r r e l a t i o n . I t 
h a s b e e n p o i n t e d o u t p r e v i o u s l y , howeve r , t h a t cue i n t e r c o r r e l a t i o n 
v a r i e s a s a f u n c t i o n of number of c u e s and t a s k p r e d i c t a b i l i t y . T h u s , 
t h e r e s u l t i n g d e s i g n would n o t c o n s t i t u t e a f a c t o r i a l d e s i g n . For t h i s 
r e a s o n , t - t e s t s were c o n d u c t e d on r be tween t h e c o r r e l a t e d and u n c o r -
a 
r e l a t e d c a s e s f o r each number o f cues and each l e v e l of R . The n u l l 
e 
h y p o t h e s i s t o be t e s t e d i s t h a t t h e d i f f e r e n c e i n mean a c h i e v e m e n t f o r 
t h e two c o n d i t i o n s i s z e r o . The t e s t s were c o n d u c t e d on t h e Z-
t r a n s f o r m e d d a t a . The r e s u l t s a r e g i v e n i n T a b l e 1 3 . 
T a b l e 1 3 . T e s t s on Mean Achievement D i f f e r e n c e s f o r 
C o r r e l a t e d Ver sus U n c o r r e l a t e d Cues (DF=8) 
R 2 = 0 .50 
e 
R 2 = 0 . 8 0 e 
2 Cues t = 2 . 9 1 ( p < . 0 2 ) t = 3 . 7 5 ( p < . 0 0 6 ) 
5 Cues t = 1 . 2 2 (NS) t = 1 3 . 8 9 ( p < . 0 0 0 0 1 ) 
CO Cues t=2.5M- ( p < . 0 4 ) t=6.9M- ( p < . 0 0 0 2 ) 
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The u s e of s e v e r a l t - t e s t s a s d e s c r i b e d above l e a d s t o a d i s t o r ­
t i o n of t h e n o m i n a l s i g n i f i c a n c e l e v e l . I n p a r t i c u l a r , f o r a g i v e n 
l e v e l of s i g n i f i c a n c e , t h e p r o b a b i l i t y of o b t a i n i n g a t l e a s t one s i g ­
n i f i c a n t d i f f e r e n c e i n c r e a s e s w i t h t h e number of i n d i v i d u a l t e s t s p e r ­
formed. T h i s a n a l y s i s s h o u l d t h u s be i n t e r p r e t e d w i t h some c a u t i o n . 
The f i n d i n g s h e r e c l e a r l y s u p p o r t t h e h y p o t h e s i s s t a t e d above 
which was b a s e d on t h e f i n d i n g s o f N a y l o r and Schenck ( 1 9 6 8 ) . There 
i s a g e n e r a l t r e n d t o w a r d s h i g h e r a c h i e v e m e n t w i t h c o r r e l a t e d c u e s t h a n 
w i t h u n c o r r e l a t e d c u e s and t h i s t r e n d i s much more d r a m a t i c a t t h e 
2 
h i g h e r l e v e l of . I n a d d i t i o n , i t i s s e e n t h a t t h i s r e s u l t can be 
e x t e n d e d from t h e t w o - c u e c a s e s t u d i e d by N a y l o r and Schenck t o t h e 
l a r g e r cue s e t s employed h e r e . 
One r a t h e r s t r i k i n g d i f f e r e n c e be tween e x p e r i m e n t s one and two i s 
t h a t i n t h e fo rmer c a s e t h e r e was a h i g h l y s i g n i f i c a n t ( p < . 0 0 0 5 ) t a s k 
p r e d i c t a b i l i t y e f f e c t which was n o t p r e s e n t i n t h e l a t t e r c a s e . S i n c e 
no known p r e v i o u s s t u d y h a s employed l a r g e numbers of u n c o r r e l a t e d c u e s , 
t h e r e i s no compar i son t o be made w i t h p r e v i o u s r e s u l t s . As was p r e v i ­
o u s l y m e n t i o n e d , t h e r e i s no s i g n i f i c a n t d i f f e r e n c e even f o r t h e t w o - c u e 
c a s e ( t = 1 . 2 9 , d f = 8 , p < . 2 5 ) t hough t h e t r e n d i s i n t h e p r e d i c t e d d i r e c ­
t i o n . T h i s r e s u l t a p p a r e n t l y c o n f l i c t s w i t h t h e N a y l o r and Schenck 
(1968) f i n d i n g . T h e i r s t u d y , however , found a s i g n i f i c a n t R g e f f e c t 
o v e r s e v e r a l l e v e l s of cue i n t e r c o r r e l a t i o n s o t h a t t h e c o m p a r i s o n i s 
n o t d i r e c t . 
The c o m p a r i s o n of t h e f i t of t h e f i r s t - o r d e r m o d e l , a s measured 
by R , a l s o shows d i f f e r e n c e s be tween t h e two e x p e r i m e n t s . With 
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c o r r e l a t e d c u e s , t h e p a t t e r n i s s i m i l a r t o t h a t f o r a c h i e v e m e n t w i t h R g 
. . 2 2 
s i g n i f i c a n t l y h i g h e r f o r t h e R g = 0 .80 c o n d i t i o n t h a n f o r t h e R g = 0 . 5 0 
c o n d i t i o n . T h i s i s d e f i n i t e l y n o t t h e c a s e f o r u n c o r r e l a t e d c u e s . A l s o 
i n t h e s e c o n d s t u d y , t h e r e was no s i g n i f i c a n t number of c u e s e f f e c t 
w h e r e a s e x p e r i m e n t one y i e l d e d a s i g n i f i c a n t t a s k p r e d i c t a b i l i t y by num­
b e r o f c u e s i n t e r a c t i o n and a s i g n i f i c a n t number of c u e s main e f f e c t 
2 
a t R = 0 . 8 0 . 
e 
The m a t c h i n g i n d e x , G, shows a s i m i l a r m o n o t o n i c d e c r e a s i n g p a t ­
t e r n a s a f u n c t i o n of t h e number o f c u e s i n each s t u d y . I n e x p e r i m e n t 
o n e , howeve r , G r e m a i n e d a t r e l a t i v e l y h i g h l e v e l even f o r e i g h t c u e s 
w h i l e i n e x p e r i m e n t two t h e r e i s a d r a m a t i c d e c r e a s e i n G a s t h e number 
of c u e s i n c r e a s e s . In t h e s e c o n d s t u d y , G i s u n a f f e c t e d by t a s k p r e ­
d i c t a b i l i t y w h i l e i n t h e f i r s t e x p e r i m e n t , G i s s i g n i f i c a n t l y h i g h e r a t 
R 2 = 0 .80 t h a n a t R 2 = 0 . 5 0 . e e 
To s u m m a r i z e , i t a p p e a r s t h a t t h e r e l a t i o n s h i p of a c h i e v e m e n t , 
r , r e s p o n s e l i n e a r i t y , R , and m a t c h i n g , G, t o t h e number of c u e s i s a s 
c o m p l e x , d e p e n d i n g a t l e a s t on t h e l e v e l of t a s k p r e d i c t a b i l i t y and 
t h e d e g r e e of cue i n t e r c o r r e l a t i o n . With u n c o r r e l a t e d c u e s , t h e r e i s 
a g e n e r a l d e c r e a s i n g t r e n d i n r and G a s t h e number of c u e s i n c r e a s e s 
w i t h t a s k p r e d i c t a b i l i t y h a v i n g l i t t l e o r no i n f l u e n c e . When cue i n t e r ­
c o r r e l a t i o n s a r e p o s i t i v e , t h e p a t t e r n i s much more c o m p l i c a t e d w i t h t h e 
2 
e f f e c t s of i n c r e a s i n g t h e number of c u e s d e p e n d i n g on t h e l e v e l of R^. 
With o r t h o g o n a l c u e s , G i s a p p a r e n t l y t h e ma jo r d e t e r m i n a n t of a c h i e v e ­
ment w h e r e a s w i t h p o s i t i v e cue i n t e r c o r r e l a t i o n s , R becomes more im-
r s 
p o r t a n t . E v i d e n t l y , when t h e c u e s a r e c o r r e l a t e d , s u b j e c t s f i n d i t 
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e a s i e r t o g e n e r a t e a p p r o p r i a t e s t r a t e g i e s . I t s h o u l d be n o t e d a g a i n 
t h a t N a y l o r and Schenck [ 1 9 6 8 ] have d e m o n s t r a t e d t h a t R g w i l l n e c e s s a r i l y 
i n c r e a s e a s cue r e d u n d a n c y i n c r e a s e s , p r o v i d e d t h e cue w e i g h t s r e m a i n 
c o n s t a n t . 
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CHAPTER IV 
CUE UTILIZATION AS A FUNCTION OF 
THE NUMBER OF UNCORRELATED CUES 
U s e f u l n e s s of U n c o r r e l a t e d Cues 
I t was p o i n t e d o u t i n t h e p r e v i o u s c h a p t e r t h a t , i n g e n e r a l , t h e 
2 
m a n i p u l a t i o n of t h e number o f c u e s and R g w i l l l e a d t o v a r y i n g d e g r e e s 
of cue i n t e r c o r r e l a t i o n . T h u s , e x p e r i m e n t two was c o n d u c t e d t o c o n t r o l 
f o r t h i s phenomenon by r e s t r i c t i n g t h e cues t o be u n c o r r e l a t e d . I t i s 
a l s o t r u e t h a t when t h e c u e s a r e c o r r e l a t e d , t h e r e i s no g e n e r a l l y a c ­
c e p t a b l e measure o f cue i m p o r t a n c e . For e x a m p l e , c o n s i d e r a two cue 
p rob lem w i t h r e g r e s s i o n c o e f f i c i e n t s : 
a r - r r v l e 2e 12 y e 
2 a 
1 " r ! 2 X l 
r 2 e " r l e r ! 2 * e 
2 . 2 a 
1 " r 1 2 x 2 
C l e a r l y , each c o e f f i c i e n t i s a f u n c t i o n n o t o n l y of t h e v a l i d i t y o f t h e 
c o r r e s p o n d i n g i n d e p e n d e n t v a r i a b l e , b u t a l s o t h e v a l i d i t y of t h e o t h e r 
cue and t h e cue i n t e r c o r r e l a t i o n . D a r l i n g t o n [ 1 9 6 8 ] g i v e s a d i s c u s s i o n 
of t h i s and o t h e r m e a s u r e s of cue i m p o r t a n c e and p o i n t s o u t t h a t such 
m e a s u r e s a r e i n a p p r o p r i a t e when t h e i n d e p e n d e n t v a r i a b l e s a r e c o r r e l a t e d , 
For t h e s p e c i a l c a s e of u n c o r r e l a t e d c u e s , t h e s i t u a t i o n i s much 
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c l e a r e r . I n t h i s c a s e , i t i s w e l l known t h a t t h e s q u a r e d m u l t i p l e c o r ­
r e l a t i o n c o e f f i c i e n t e q u a l s t h e sum of t h e s q u a r e d i n d e p e n d e n t - d e p e n d e n t 
v a r i a b l e c o r r e l a t i o n s . T h u s , 
n 2 2 2 2 R = r . + r 0 + . . . + r . e l e 2e ke 
and 
n2 2 2 A ^ 2 
R s = P l s + r 2 s + + r k s 
A l s o , f o r t h e two cue c a s e m e n t i o n e d a b o v e , t h e r e g r e s s i o n c o e f f i c i e n t s 
r e d u c e t o : 
a 
8 , - r 1 l e o 
X l 
a 
6 2 = r 2 e 
X 2 
T h u s , when t h e c u e s a r e u n c o r r e l a t e d , e i t h e r t h e r e g r e s s i o n c o e f f i c i e n t s 
o r t h e cue u t i l i z a t i o n c o e f f i c i e n t s , r ^ s > may b e employed a s m e a s u r e s of 
t h e e x t e n t t o which a p a r t i c u l a r cue i s u t i l i z e s . Because of t h e i r 
d i r e c t and o b v i o u s r e l a t i o n s h i p t o t h e m u l t i p l e c o r r e l a t i o n c o e f f i c i e n t , 
t h e cue u t i l i z a t i o n s a r e u s e d h e r e . 
C o g n i t i v e S t r a i n and Cue U t i l i z a t i o n 
I n a p r e v i o u s s e c t i o n , t h e c o n c e p t s of " c o g n i t i v e s t r a i n " and 
" c o g n i t i v e economy" were m e n t i o n e d . Rough ly , c o g n i t i v e s t r a i n r e f e r s t o 
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t h e s t r e s s o r h a r d s h i p s p l a c e d on t h e i n f o r m a t i o n p r o c e s s i n g mechanism 
of t h e i n d i v i d u a l due t o t h e form, s t r u c t u r e o r amount of i n f o r m a t i o n 
p r o v i d e d . C o g n i t i v e economy i s a c h i e v e d by t h e u s e of s i m p l i f y i n g 
s t r a t e g i e s which r e d u c e c o g n i t i v e s t r a i n . As m e n t i o n e d p r e v i o u s l y , 
B r u n e r , Goodnow and A u s t i n [ 1 9 5 6 ] p r e s e n t a l u c i d a c c o u n t of t h e r e l e ­
vance of t h e s e c o n c e p t s i n human i n f o r m a t i o n p r o c e s s i n g a t t h e c o n c e p ­
t u a l l e v e l . 
I n t h e c o n t e x t of m u l t i p l e cue p r o b a b i l i t y l e a r n i n g o r i n f e r e n c e 
t a s k s , c o g n i t i v e economy may b e a c h i e v e d t h r o u g h t h e u s e o f cue w e i g h t ­
i n g p o l i c i e s which f a c i l i t a t e i n f o r m a t i o n p r o c e s s i n g . A good example 
of t h e n a t u r e of c o g n i t i v e s t r a i n and a s t r a t e g y which r e s u l t s i s s e e n 
i n t h e work of S l o v i c and McPhil lamy [ 1 9 7 4 ] . I n d e s c r i b i n g t h e t a s k , 
t h e y s a y , 
C o n s i d e r a t a s k i n which a j udge must compare two s t u d e n t s w i t h 
r e s p e c t t o t h e c r i t e r i o n of p o t e n t i a l c o l l e g e g r a d e p o i n t a v e r ­
age (GPA). He i s g i v e n each s t u d e n t ' s s c o r e on two cue d i m e n s i o n s 
on which t o b a s e h i s j u d g m e n t s . One d i m e n s i o n i s common t o b o t h 
s t u d e n t s b u t t h e o t h e r d i m e n s i o n f o r each s t u d e n t i s u n i q u e . 
The d i f f i c u l t y i s t h a t d i f f e r e n t t y p e s of j udgmen t s a r e r e q u i r e d 
f o r e ach d i m e n s i o n i f one i s t o j u d g e which s t u d e n t w i l l have t h e h i g h e r 
GPA and by how much. Along t h e common d i m e n s i o n a d i r e c t c o m p a r i s o n o r 
r e l a t i v e judgment can be made. With r e s p e c t t o t h e u n i q u e d i m e n s i o n , 
an a b s o l u t e judgment i s r e q u i r e d which i s , of c o u r s e , much more d i f f i ­
c u l t . S l o v i c and McPhil lamy found t h a t t h e s t r a t e g y c o n s i s t e n t l y 
a d o p t e d was t o w e i g h t t h e common d i m e n s i o n more h e a v i l y t h a n t h e u n i q u e 
d i m e n s i o n s . P r e s u m a b l y , t h i s p o l i c y s i m p l i f i e d t h e t a s k s i g n i f i c a n t l y 
a s i t was used even when e x p l i c i t i n s t r u c t i o n s were g i v e n t o w e i g h t each 
d i m e n s i o n e q u a l l y . 
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I n t h e example j u s t d e s c r i b e d , t h e s o u r c e of t h e c o g n i t i v e s t r a i n 
was t h e s t r u c t u r e of t h e i n f o r m a t i o n p r e s e n t e d and t h e n a t u r e of t h e 
judgment r e q u i r e d . The p rob lem u n d e r c o n s i d e r a t i o n i n t h e p r e s e n t work 
i s t h e s t r a i n i n d u c e d by t h e amount of i n f o r m a t i o n p r e s e n t e d and s t r a t e ­
g i e s which may r e d u c e t h e s t r a i n . M i l l e r [ 1 9 6 0 ] h a s c l a s s i f i e d s e v e n 
p o s s i b l e r e s p o n s e s t r a t e g i e s f o r d e a l i n g w i t h i n f o r m a t i o n o v e r l o a d c o n ­
d i t i o n s . Among t h e s e c a t e g o r i e s a r e o m i s s i o n , s i m p l y i g n o r i n g some of 
t h e i n f o r m a t i o n , and f i l t e r i n g , a s e l e c t i v e scheme f o r i g n o r i n g some i n ­
f o r m a t i o n . T h u s , a j u d g e g i v e n c u e s A and B may employ o m i s s i o n by 
s i m p l y d i s r e g a r d i n g B o r may f i l t e r by s a y i n g t h a t B i s i m p o r t a n t o n l y 
f o r c e r t a i n l e v e l s o f A. 
I n t h e b a s i c m u l t i p l e cue p r o b a b i l i t y l e a r n i n g t a s k u s i n g c u e s 
which a r e p u r e numbers w i t h o u t l a b e l s , t h e - f i l t e r i n g a p p r o a c h seems u n ­
l i k e l y u n l e s s i t i s c l e a r l y s u g g e s t e d by t h e r e s u l t s of e a r l i e r t r i a l s . 
The s u b j e c t migh t a d o p t s u c h a s t r a t e g y i n o r d e r t o improve p e r f o r m a n c e 
i f t h i s i s i n d i c a t e d by t h e r e s u l t s o f p r e v i o u s t r i a l s , b u t t h e a d o p t i o n 
o f s u c h a p o l i c y s o l e l y t o r e d u c e an o v e r l o a d c o n d i t i o n seems d o u b t f u l . 
A much more p l a u s i b l e s t r a t e g y i s s i m p l y t o i g n o r e one o r more of t h e 
c u e s s o t h a t a t t e n t i o n may be focused on a s m a l l e r cue s e t . I n t h i s 
c a s e , t h e s u b j e c t would p r e s u m a b l y a t t e m p t t o f i n d t h e s u b s e t which b e s t 
e n a b l e s him t o p r e d i c t t h e c r i t e r i o n i f one e x i s t s . When t h e cues a r e 
u n c o r r e l a t e d , t h i s amounts t o c h o o s i n g t h e s u b s e t of a g i v e n s i z e w i t h 
t h e h i g h e s t v a l i d i t i e s . I f f e edback a b o u t t h e r e s u l t s of p r e v i o u s 
j udgmen t s i s g i v e n , t h e s u b j e c t would t e n d t o s e a r c h f o r a s u b s e t which 
b e s t e n a b l e s him t o p e r f o r m . T h u s , i t i s n o t u n l i k e l y t h a t t h e judgment 
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p o l i c y would be r a t h e r u n s t a b l e , a t l e a s t i n e a r l y t r i a l s . I f t h e c u e s 
a r e of u n e q u a l v a l i d i t y o r i f no g i v e n s u b s e t of c u e s i s more p r e d i c t i v e 
t h a n o t h e r s u b s e t s of t h e same s i z e , a s e a r c h s t r a t e g y would p r o v e 
f r u i t l e s s and one would e x p e c t t h e s u b j e c t e i t h e r t o abandon t h e o m i s ­
s i o n s t r a t e g y , t o a r b i t r a r i l y choose a s u b s e t of c u e s u t i l i z e d o r t o 
u t i l i z e d i f f e r e n t c u e s from t r i a l t o t r i a l on a more o r l e s s random 
b a s i s . 
Cue U t i l i z a t i o n i n E x p e r i m e n t Two 
E x p e r i m e n t two c o n t a i n e d u n c o r r e l a t e d c u e s s o t h a t i t i s p o s s i b l e 
t o a n a l y z e t h e r e s u l t s of t h a t e x p e r i m e n t w i t h r e s p e c t t o cue u t i l i z a ­
t i o n . Appendix G c o n t a i n s t h e cue u t i l i z a t i o n c o e f f i c i e n t s f o r each 
s u b j e c t and e a c h c o n d i t i o n of t h a t e x p e r i m e n t where t h e d a t a were 
a n a l y z e d i n one b l o c k of 150 t r i a l s . A l s o p r e s e n t e d t h e r e a r e t h e v a l u e s 
2 
of R s f o r e ach s u b j e c t w h i c h , a s would be e x p e c t e d , a r e somewhat l e s s 
t h a n t h e a v e r a g e v a l u e s r e p o r t e d i n t h e p r e v i o u s c h a p t e r . T h i s i s p a r ­
t i a l l y due t o t h e n o r m a l s h r i n k a g e t h a t would be e x p e c t e d a s t h e number 
o f t r i a l s i s i n c r e a s e d and p a r t i a l l y due t o t h e f a c t t h a t a s i n g l e model 
b a s e d on a l l t r i a l s would f a i l t o r e f l e c t p o l i c y changes which might 
o c c u r a s t h e e x p e r i m e n t p r o g r e s s e s . T h u s , a s u b j e c t who, d i s s a t i s f i e d 
w i t h h i s p e r f o r m a n c e i n a s u b s e t o f t r i a l s , a d j u s t s h i s s t r a t e g y would 
n o t be f i t w e l l by a s i n g l e mode l . 
S i n c e t h e c u e s i n t h i s e x p e r i m e n t a r e of a p p r o x i m a t e l y e q u a l 
v a l i d i t y , t h e e x p e r i m e n t i s n o t p a r t i c u l a r l y d i a g n o s t i c w i t h r e s p e c t t o 
cue u t i l i z a t i o n . I n o t h e r w o r d s , t h e r e i s no r e a s o n f o r t h e s u b j e c t t o 
u t i l i z e a p a r t i c u l a r cue o r s u b s e t o f c u e s t o t h e e x c l u s i o n of t h e 
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o t h e r s . Even i f he s h o u l d choose t o do s o , i t i s u n l i k e l y t h a t he would 
p e r s i s t i n such a s t r a t e g y s i n c e i t would p r o v e r a t h e r f r u i t l e s s . A 
s e a r c h i n g s t r a t e g y which u t i l i z e s a s m a l l number of c u e s f o r a s e r i e s o f 
t r i a l s and t h e n a d o p t s a d i f f e r e n t s u b s e t would r e s u l t i n u n i f o r m l y low 
cue u t i l i z a t i o n s . 
Under t h e s e c o n d i t i o n s , i t seems u n l i k e l y t h a t t h e c u e s would be 
u t i l i z e d d i f f e r e n t i a l l y when a n a l y z e d o v e r t h e e n t i r e e x p e r i m e n t . For 
t h i s r e a s o n , one i s i n t e r e s t e d i n t e s t i n g t h e h y p o t h e s i s t h a t a l l of t h e 
cue u t i l i z a t i o n s a r e e q u a l , i . e . , = r 2 g = . . . = r ^ s . A f a i l u r e t o 
r e j e c t t h i s h y p o t h e s i s would i n d i c a t e a un i fo rm p a t t e r n o f cue u t i l i z a ­
t i o n a c r o s s c u e s . 
For t h e d a t a i n e x p e r i m e n t t w o , each of t h e cue u t i l i z a t i o n s i s 
t r a n s f o r m e d t o a z v a l u e s o t h a t r . = z . . - I t can be shown ( s e e Gray-
I S 1 J 
b i l l [ 1 9 6 1 ] , p . 210 , Theorem 1 0 . 1 9 ) t h a t t h e q u a n t i t y 
K 
W = I ( n . - 3 ) ( z . - z ) 
i = l 1 1 
f o l l o w s a p p r o x i m a t e l y a c h i - s q u a r e d i s t r i b u t i o n w i t h K - 1 d e g r e e s of 
f reedom where n . i s t h e sample s i z e f o r t h e ith c o r r e l a t i o n c o e f f i c i e n t 
K 1 K 
z = £ ( n . - 3 ) z . / £ ( n . - 3 ) , and t h e p o p u l a t i o n s a r e b i v a r i a t e n o r m a l . 
i = l i = l 
The r e s u l t s of t h e s e t e s t s a r e summarized i n T a b l e 1 4 . 
I t i s q u i t e c l e a r from t h e r e s u l t s i n T a b l e 14 t h a t t h e r e i s no 
c o n s i s t e n t p a t t e r n of u n e q u a l cue u t i l i z a t i o n . I n f a c t t h e t h r e e s i g ­
n i f i c a n t d i f f e r e n c e s o b s e r v e d d i f f e r l i t t l e from t h e number which would 
be e x p e c t e d from a s e r i e s of 30 such t e s t s . One i s f o r c e d t o c o n c l u d e 
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t h a t t h e r e i s no e v i d e n c e t o i n d i c a t e t h a t s u b j e c t s r e s o r t t o t h e u t i l i ­
z a t i o n of a s m a l l number of c u e s i n o r d e r t o r e d u c e t h e amount o f i n f o r ­
m a t i o n p r o c e s s i n g r e q u i r e d . I f s u c h b e h a v i o r does i n f a c t o c c u r , t h e 
p a t t e r n i s n o t m a i n t a i n e d c o n s i s t e n t l y o v e r t h e e x p e r i m e n t and t h u s t h e 
b e h a v i o r c a n n o t be o b s e r v e d by t h e r a t h e r m a c r o s c o p i c methods u s e d h e r e . 
T a b l e 1 4 . T e s t s f o r E q u a l Cue U t i l i z a t i o n 
i n E x p e r i m e n t Two 
2 Cues 
R 2 = 0 . 5 0 
e 
R 2 = 0 .80 e 
W = 0 .122 NS 
W = 1.030 NS 
W = 5 .028 p < . 0 2 5 
W = 1 .475 NS 
W = 0 . 3 1 5 NS 
W = 1.504 NS 
W = 0 .436 NS 
W = 1.298 NS 
W = 0 .022 NS 
' W = 3 .909 p < . 0 5 
5 Cues 
W = 7 .979 NS 
W = 8 .064 NS 
W = 7 .647 NS 
W = 4 . 8 6 8 NS 
W = 6 .497 NS 
W = 3 .494 NS 
W = 7 .839 NS 
W = 3 .163 NS 
W = 3 .977 NS 
W =21 .748 p<.025 
8 Cues 
W = 4 . 7 0 3 NS ' 
W = 6 . 9 8 3 NS 
W = 8 .469 NS 
W = 9 .032 NS 
W = 3 .434 NS 
W = 9 .294 NS 
W = 3 .914 NS 
W =12 .588 NS 
W = 3 .304 NS 
W =11 .703 NS 
I t must be emphas i zed t h a t t h e s e c o n c l u s i o n s r e f e r o n l y t o t h e 
c a s e of e q u a l v a l i d i t y c u e s a s employed i n t h i s e x p e r i m e n t . T h u s , t h e r e 
i s r e a l l y no r e a s o n f o r t h e s u b j e c t t o f a v o r one cue o v e r a n o t h e r . I t 
i s q u i t e l i k e l y t h a t when t h e cue v a l i d i t i e s a n d / o r w e i g h t s a r e u n e q u a l , 
some such s t r a t e g y i s u s e d a n d , p e r h a p s , p r o f i t a b l y . 
7 1 
I n t r o d u c t i o n t o E x p e r i m e n t Three 
The p r e v i o u s s e c t i o n a n a l y z e d t h e cue u t i l i z a t i o n d a t a from 
e x p e r i m e n t two . I n t h a t c a s e , t h e number of c u e s was i n c r e a s e d from two 
2 
t o f i v e t o e i g h t a t e ach of two l e v e l s of R^. I t i s , of c o u r s e , c l e a r 
t h a t t h i s n e c e s s i t a t e s a d e c r e a s e i n cue v a l i d i t i e s a s t h e number of 
c u e s i n c r e a s e s . T h u s , any p o s s i b l e e f f e c t due t o cue v a l i d i t y i s c o n ­
founded w i t h a number of c u e s e f f e c t . 
I n o r d e r t o e l i m i n a t e t h e c o n f o u n d i n g p r e s e n t i n t h e cue u t i l i z a ­
t i o n d a t a , e x p e r i m e n t t h r e e was d e s i g n e d t o m a i n t a i n cue v a l i d i t i e s c o n ­
s t a n t a s t h e number of u n c o r r e l a t e d c u e s i s i n c r e a s e d . I t i s i m m e d i a t e l y 
2 
a p p a r e n t t h a t t h i s l e a d s t o an i n c r e a s e i n R^ a s a f u n c t i o n of t h e number 
of c u e s . However , v iewed i n c o n j u n c t i o n w i t h t h e d a t a from e x p e r i m e n t 
t w o , t h i s s t u d y s h o u l d l e a d t o a r a t h e r c l e a r p i c t u r e of t h e e f f e c t of 
i n c r e a s i n g t h e number of e q u a l l y v a l i d c u e s on cue u t i l i z a t i o n . 
The e x p e r i m e n t was d e s i g n e d f o r cue v a l i d i t i e s o f 0 . 3 3 . T h i s 
2 
l e a d s t o R^ v a l u e s of 0 . 2 2 , 0 . 5 6 and 0 . 8 9 , r e s p e c t i v e l y , f o r t h e t w o , 
f i v e and e i g h t cue c a s e s . The t h e o r e t i c a l and e m p i r i c a l of t h e t a s k 
p a r a m e t e r s a r e g i v e n i n Appendix H. The t h e o r e t i c a l means f o r each cue 
and f o r were 100 and t h e e m p i r i c a l v a l u e s were w i t h i n a c c e p t a b l e 
l i m i t s . 
P r o c e d u r e f o r E x p e r i m e n t Three 
The s u b j e c t s were 18 s t u d e n t s t a k i n g an u n d e r g r a d u a t e c o u r s e i n 
i n d u s t r i a l e n g i n e e r i n g . A l l were male and a l l were v o l u n t e e r s r e c e i v i n g 
n e i t h e r pay n o r c o u r s e c r e d i t f o r p a r t i c i p a t i n g . S i x s u b j e c t s were 
a s s i g n e d t o each of t h e t w o , f i v e and e i g h t cue p r o b l e m s . The 
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i n s t r u c t i o n s g i v e n t o t h e s u b j e c t s and t h e p r o c e d u r e s f o l l o w e d were t h e 
same a s f o r e x p e r i m e n t s one and t w o . 
A n a l y s i s 
I t was h y p o t h e s i z e d t h a t r would be an i n c r e a s i n g f u n c t i o n of 
a 
t h e number of c u e s s i n c e R e i n c r e a s e d . The p e r f o r m a n c e m e a s u r e s p l o t t e d 
i n F i g u r e 8 s u g g e s t t h a t t h i s i s , i n f a c t , t h e c a s e and t h e a n a l y s i s of 
v a r i a n c e on r summarized i n Tab le 15 shows t h a t t h e e f f e c t i s s t a t i s -a 
t i c a l l y s i g n i f i c a n t . 
2 Cues 5 Cues 8 Cues 
F i g u r e 8. P e r f o r m a n c e Measures f o r E x p e r i m e n t Th ree 
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T a b l e 1 5 . ANOVA on r ( E x p e r i m e n t T h r e e ) 
Sou rce of V a r i a t i o n SS df MS F 
Between S u b j e c t s 
CM 636 17 
A (Number of Cues) 1 . 415 
CM . 708 8 .698 ( p < . 0 0 5 ) 
S u b j e c t s W i t h i n Groups 1 . 221 15 . 0 8 1 
W i t h i n S u b j e c t s 1 . 397 36 
B ( B l o c k s of T r i a l s ) • 124 2 . 062 1.605 
AB • 119 4 .030 <1 
B x S u b j e c t s W i t h i n Groups 1 . 155 30 . 038 
T a b l e s 16 and 17 summarize t h e a n a l y s e s of v a r i a n c e f o r G and R s , 
r e s p e c t i v e l y . I t i s n o t e d t h a t t h e r e a r e no s i g n i f i c a n t e f f e c t s i n t h e 
a n a l y s e s . A f u l l summary of r e s p o n s e d a t a f o r e x p e r i m e n t t h r e e i s g i v e n 
i n Appendix I . 
T a b l e 1 6 . ANOVA on G ( E x p e r i m e n t T h r e e ) 
S o u r c e of V a r i a t i o n SS d f MS F 
Between S u b j e c t s 17 .115 17 
A (Number o f Cues) . 206 
CM . 103 <1 
S u b j e c t s W i t h i n Groups 16 .909 15 1.127 
W i t h i n S u b j e c t s 9 . 1 4 6 36 
B ( B l o c k s of T r i a l s ) .030 
CM . 015 <1 
AB 2 . 3 5 4 4 .589 2 . 6 1 1 
B x S u b j e c t s W i t h i n Groups 6 . 7 6 2 30 .225 
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T a b l e 1 7 . ANOVA on R ( E x p e r i m e n t T h r e e ) 
Source of V a r i a t i o n SS df MS F 
Between S u b j e c t s 9 .206 17 
A (Number of Cues) 1.840 2 .920 1 . 874 
S u b j e c t s W i t h i n Groups 7 .365 15 . 4 9 1 
W i t h i n S u b j e c t s 3 .463 36 
B ( B l o c k s of T r i a l s ) .206 2 . 103 1 . 094 
AB .427 4 .107 1 . 130 
B x S u b j e c t s W i t h i n Groups 2 .830 30 .094 
Having e s t a b l i s h e d t h a t a c h i e v e m e n t does i n c r e a s e w i t h t h e number 
of c u e s i n t h i s e x p e r i m e n t , i t i s i n t e r e s t i n g t o examine r e l a t i v e 
a c h i e v e m e n t ( r /R ) . To a c c o m p l i s h t h i s , a K r u s k a l - W a l l i s n o n - p a r a m e t r i c 
one-way a n a l y s i s of v a r i a n c e was c o n d u c t e d on r e l a t i v e a c h i e v e m e n t which 
was computed o v e r 150 t r i a l s t e s t e d a s a s i n g l e b l o c k . T a b l e 18 shows 
t h e r e s u l t s of t h i s a n a l y s i s which i n d i c a t e t h a t r e l a t i v e a c h i e v e m e n t 
d i d n o t d i f f e r s i g n i f i c a n t l y as a f u n c t i o n of t h e number of cues a n d , 
h e n c e , a s a f u n c t i o n of R . ' e 
The a n a l y s i s of cue u t i l i z a t i o n i n e x p e r i m e n t t h r e e e x a c t l y 
p a r a l l e l s t h e a n a l y s i s g i v e n p r e v i o u s l y f o r e x p e r i m e n t t w o . Cue u t i l i ­
z a t i o n c o e f f i c i e n t s were computed t r e a t i n g a l l 150 t r i a l s a s a s i n g l e 
b l o c k . The d a t a a r e g i v e n i n Appendix J . T a b l e 19 summar izes t h e t e s t s 
f o r e q u a l cue u t i l i z a t i o n . 
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T a b l e 1 8 . K r u s k a l - W a l l i s N o n p a r a m e t r i c One-Way ANOVA 
on R e l a t i v e Achievement ( E x p e r i m e n t T h r e e ) 
2 Cues 5 Cues 8 Cues 
009627 ( 1 ) 
452898 ( 1 4 ) 
026776 ( 3 ) 
430087 (12 ) 
168140 ( 5 ) 
449056 ( 1 3 ) 
R = 48 
.096385 ( 4 ) 
.015607 ( 2 ) 
.236955 ( 7 ) 
.173507 ( 6 ) 
.753265 (18 ) 
.408965 (11 ) 
R 2 = 48 
H = 2 .846 (NS) 
,389267 (10 ) 
383966 ( 9 ) 
569452 (17 ) 
491099 ( 1 5 ) 
370436 ( 8 ) 
532409 ( 1 6 ) 
R 3 = 76 
T a b l e 1 9 . T e s t f o r E q u a l Cue U t i l i z a t i o n 
i n Expe r imen t Th ree 
2 Cues 5 Cues 8 Cues 
w = . 0 . 383 NS W = 18 040 (P< .001) W = 14 215 (P< 05) 
w = 6 .695 (P< 01) w = 4 240 NS W = 8. 055 NS 
w = 0 .108 NS w = 12 770 (P< .025) W = 21 228 (P< 005) 
w = 8 . 559 (P< 025) w = 0 950 NS w = 19 681 (P< 01) 
w = 0 . 0 2 1 NS w = 3 155 NS w = 15 . 154 (P< 05) 
w = 42 .735 (P< .005) w = 3 367 NS w = 14 870 (P< 05) 
Out of 18 i n d i v i d u a l t e s t s , t e n s u b j e c t s d i s p l a y e d s i g n i f i c a n t l y 
u n e q u a l cue u t i l i z a t i o n . I n f a c t , of s i x s u b j e c t s i n t h e e i g h t cue c o n ­
d i t i o n , f i v e were s e e n t o e x h i b i t cue u t i l i z a t i o n p a t t e r n s which d i f ­
f e r e d s i g n i f i c a n t l y from e q u a l i t y . The o v e r a l l r e s u l t s h e r e d i f f e r from 
t h o s e f o r e x p e r i m e n t t w o . I t a p p e a r s t h a t t h e r e i s no g e n e r a l t r e n d 
t o w a r d s t h e u t i l i z a t i o n of a s u b s e t of c u e s as t h e number of c u e s i n ­
c r e a s e s , b u t r a t h e r , t h e phenomenon i s s p e c i f i c t o i n d i v i d u a l s . I n 
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o t h e r w o r d s , t h e a d o p t i o n of an u n e q u a l u t i l i z a t i o n p o l i c y when c o n ­
f r o n t e d w i t h e q u a l v a l i d i t y c u e s i s a r a t h e r p e r s o n a l r e s p o n s e t o an 
i n f o r m a t i o n o v e r l o a d s i t u a t i o n and i s n o t h i g h l y d e p e n d e n t on t h e number 
o f c u e s o r t h e cue v a l i d i t i e s . 
Summary 
The a n a l y s i s of t h e cue u t i l i z a t i o n c o e f f i c i e n t s i n e x p e r i m e n t 
two r e v e a l e d l i t t l e o r no t e n d e n c y t o d i f f e r e n t i a l l y u t i l i z e u n c o r r e l a t e d 
c u e s which a r e of e q u a l v a l i d i t y . However , e x p e r i m e n t t h r e e r e v e a l e d a 
h i g h e r d e g r e e of r e l i a n c e on s u c h a p o l i c y a l t h o u g h t h e u s e of t h e 
s t r a t e g y was n o t r e l a t e d i n any c l e a r f a s h i o n t o t h e number of c u e s 
a v a i l a b l e . T h i s l e a d s t o t h e t e n t a t i v e c o n c l u s i o n t h a t t h i s t y p e of 
r e s p o n s e p a t t e r n i s a f u n c t i o n of t h e i n d i v i d u a l and n o t of t h e t a s k 
p a r a m e t e r s . 
In t a s k s s u c h a s t h o s e u sed h e r e , t h e r e i s no a p r i o r i r e a s o n t o 
b e l i e v e t h a t s u b j e c t s would u t i l i z e any p a r t i c u l a r s u b s e t of cues t o 
t h e e x c l u s i o n of t h e o t h e r s . Even i f s u c h a p o l i c y i s a d o p t e d , i t may 
n o t be m a i n t a i n e d c o n s i s t e n t l y ove r a l a r g e number of t r i a l s s i n c e no 
s u b s e t o f a g i v e n s i z e i s more p r e d i c t i v e t h a n any o t h e r s u b s e t of t h e 
same s i z e . T h i s may l e a d t o a s e a r c h i n g s t r a t e g y which would o b s c u r e 
any d i f f e r e n c e s i n cue u t i l i z a t i o n . One would e x p e c t t h a t d i f f e r e n t i a l 
cue v a l i d i t i e s o r c e r t a i n v e r b a l c o n t e x t s which s u g g e s t t h e i m p o r t a n c e 
of c e r t a i n c u e s would l e a d t o d i f f e r e n t i a l u t i l i z a t i o n . 
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CHAPTER V 
HIERARCHICAL INFERENCE TASKS 
The S t r u c t u r e o f I n f e r e n c e Tasks 
A l l of t h e t a s k s c o n s i d e r e d t h u s f a r have i n v o l v e d c r i t e r i o n 
v a r i a b l e s and cues which a r e r e l a t e d by s i m p l e f u n c t i o n a l r e l a t i o n s h i p s 
such a s X. = Y + e. o r Y = X + . . . + X. + e . T h i s s t r u c t u r e i m p l i e s 1 e i e k r 
t h a t each cue i s a v a r i a b l e d i r e c t l y r e l a t e d t o t h e c r i t e r i o n of i n t e r ­
e s t . In a work ing p a p e r , C o n n o l l y [ 1 9 7 4 ] has a r g u e d t h a t s e v e r a l d i s ­
t i n c t models a r e a v a i l a b l e which may be a p p r o p r i a t e f o r d i f f e r e n t s i t u ­
a t i o n s . C o n s i d e r , f o r e x a m p l e , t h e c a s e of a p s y c h o l o g i s t who i s 
i n t e r e s t e d i n e s t i m a t i n g t h e IQ of i n d i v i d u a l s . S e v e r a l d i f f e r e n t 
i n s t r u m e n t s may be a v a i l a b l e , e ach of which m e a s u r e s IQ b u t w i t h some 
e r r o r . An a p p r o p r i a t e model of t h e p r o c e s s may t h u s be X^ = Y g + 
where X. i s t h e o b s e r v e d s c o r e on t h e ith t e s t , Y i s t h e t r u e IQ o f an l e 
i n d i v i d u a l and i s a random e r r o r component s p e c i f i c t o t h e ith t e s t . 
The v a r i a n c e of t h e s c o r e on t h e ith t e s t , t h e n , i s assumed t o be com­
posed of t r u e s c o r e v a r i a n c e and i n d e p e n d e n t e r r o r v a r i a n c e . S i n c e t h e 
t r u e s c o r e v a r i a n c e i s common t o each measu remen t , s c o r e s on d i f f e r e n t 
t e s t s w i l l be c o r r e l a t e d . C o n n o l l y r e f e r s t o t h i s a s a s i n g l e u n d e r l y ­
i n g v a r i a b l e (SUV) t a s k . 
In c o n t r a s t , c o n s i d e r t h e m a r k e t i n g manager who w i s h e s t o e s t i ­
mate t o t a l s a l e s r e v e n u e f o r a l a r g e c o r p o r a t i o n which h a s two a u t o n o ­
mous d i v i s i o n s . I n t h i s c a s e , t o t a l s a l e s r e v e n u e would be e s t i m a t e d by 
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a d d i n g t h e s a l e s e s t i m a t e s f o r each d i v i s i o n . The a p p r o p r i a t e model 
would be Y = X.. + X_ + € where Y i s t o t a l s a l e s r e v e n u e , X, and X_ a r e e 1 2 e ' 1 2 
t h e s a l e s r e v e n u e s f o r d i v i s i o n s one and t w o , r e s p e c t i v e l y , and € i s a 
random e r r o r t e r m . I n t h i s c a s e , t h e i n d e p e n d e n t v a r i a b l e s may o r may 
n o t be c o r r e l a t e d . The f u n d a m e n t a l d i s t i n c t i o n be tween t h i s c a s e , which 
C o n n o l l y r e f e r s t o a s t h e s i n g l e r e s u l t a n t v a r i a b l e (SRV) m o d e l , and t h e 
SUV model d i s c u s s e d above i s t h a t f o r SUV t a s k s e a c h i n d e p e n d e n t v a r i ­
a b l e i s i n f a c t a cue t o t h e d e p e n d e n t v a r i a b l e w h e r e a s f o r SRV t a s k s 
each i n d e p e n d e n t v a r i a b l e i s a component of t h e d e p e n d e n t v a r i a b l e . 
Thus , t h e m a r k e t i n g manager can say l i t t l e a b o u t t o t a l s a l e s r e v e n u e 
u n l e s s he has an e s t i m a t e of each component of r e v e n u e . The r e a d e r i s 
r e f e r r e d t o Conno l ly [ 1 9 7 4 ] f o r an e x t e n d e d d i s c u s s i o n o f t h i s d i s t i n c ­
t i o n . 
The f o r e g o i n g d i s c u s s i o n of SUV and SRV t a s k s i s b a s i c a l l y c o n -
c o n c e r n e d w i t h t h e d i r e c t i o n of c a u s a l i t y w h i c h , o f c o u r s e , w i l l n o t 
a f f e c t t h e c o n s t r u c t i o n of a r e g r e s s i o n model b u t which may be a s i g ­
n i f i c a n t b e h a v i o r a l v a r i a b l e . E i t h e r , cues o r components may be e l e m e n t s 
of a more e l a b o r a t e t a s k s t r u c t u r e t h a n t h a t c o n s i d e r e d t h u s f a r . I n 
p a r t i c u l a r , t h e s e e l e m e n t s may be a r r a n g e d i n a h i e r a r c h i c a l f a s h i o n 
which r e q u i r e s i n f e r e n c e t o be made on s e v e r a l l e v e l s . F i g u r e 9 i l l u s ­
t r a t e s such a s i t u a t i o n w i t h Y^ b e i n g t h e u l t i m a t e c r i t e r i o n v a r i a b l e 
which i s t o be e s t i m a t e d , t h e X^ b e i n g t h e o b s e r v a b l e i n d e p e n d e n t v a r i ­
a b l e s and t h e A . , B . . . . . . b e i n g i n t e r m e d i a t e c o n s t r u c t s . 
l i ] 
Tasks of a s i m i l a r s t r u c t u r e have been examined unde r t h e Baye­
s i a n p a r a d i g m . The g e n e r a l f i n d i n g h a s been t h a t when i n f e r e n c e s a r e 
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c a s c a d e d , t h e y t e n d t o be e x c e s s i v e compared t o t h e n o r m a t i v e model 
b a s e d on B a y e s 1 Theorem. T h i s r e s u l t i s i n c o n t r a s t t o u s u a l c o n s e r v a ­
t i s m f i n d i n g of s i n g l e - s t a g e B a y e s i a n r e s e a r c h . The r e a d e r i s r e f e r r e d 
t o Schum, Du Charme and P i t t s [ 1 9 7 3 ] and G e t t y s , K e l l y and P e t e r s o n 
[ 1 9 7 3 ] f o r examples of t h i s m e t h o d o l o g y . 
Y 
e 
• • • • » • 
• • • • • • m • , 
. X , X. X, 
1 i k 
F i g u r e 9 . S t r u c t u r e of an H i e r a r c h i c a l I n f e r e n c e Task 
A Two-Level I n f e r e n c e Model 
As a p a r t i c u l a r t w o - l e v e l model c o n s i d e r a t a s k i n v o l v i n g two 
components of Y^ and two c u e s t o e a c h component . T h i s t a s k may be 
i l l u s t r a t e d by a h y p o t h e t i c a l example used by Frey [ 1 9 7 4 ] . Th i s example 
i n v o l v e d t h e e s t i m a t i o n of s u i t a b i l i t y o f a j o b a p p l i c a n t . The j o b was 
assumed t o be composed of a b u s i n e s s s k i l l component and a p e r s o n a l i t y 
o r b e h a v i o r a l component . Cues t o t h e b u s i n e s s s k i l l component were 
h y p o t h e t i c a l r a t i n g s of t h e a p p l i c a n t by two e x p e r i e n c e d b u s i n e s s m e n 
w h i l e c u e s t o t h e b e h a v i o r a l component were r a t i n g s by p s y c h o l o g i s t s . 
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The t a s k s t r u c t u r e was t h a t o v e r a l l e f f i c i e n c y was t h e p r o d u c t of a 
" t r u e " b u s i n e s s r a t i n g and a " t r u e " p s y c h o l o g i c a l r a t i n g . The o b s e r v e d 
r a t i n g s were formed from t h e " t r u e " r a t i n g s p l u s an i n d e p e n d e n t e r r o r 
t e r m . T h i s s t r u c t u r e i s s c h e m a t i c a l l y i l l u s t r a t e d i n F i g u r e 10 . 
Y = P x B e 
F i g u r e 10 . Task Used b y - F r e y [ 1 9 7 4 ] 
Frey used t h r e e g r o u p s e a c h of which r e c e i v e d d i f f e r e n t d e g r e e s 
of i n s i g h t i n t o t h e t a s k s t r u c t u r e . The s u b j e c t s i n g roup one were t o l d 
t o u t i l i z e t h e f o u r r a t i n g s i n o r d e r t o e s t i m a t e o v e r a l l e f f i c i e n c y . 
The second g roup was t o l d t h a t two r a t i n g s were by p s y c h o l o g i s t s and 
two by b u s i n e s s m e n w i t h t h e r a t i n g l a b e l l e d a p p r o p r i a t e l y . The f i n a l 
g roup was g i v e n t h i s i n f o r m a t i o n and was t o l d t o g i v e an o v e r a l l b u s i n e s s 
r a t i n g , and an o v e r a l l p s y c h o l o g i c a l r a t i n g a s w e l l a s an o v e r a l l e f f i ­
c i e n c y r a t i n g . The i d e a was t o f o r c e t h e s u b j e c t s t o s t r u c t u r e t h e i r 
i n f e r e n c e p r o c e s s by a t l e a s t n o t i n g t h e i n t e r m e d i a t e c o n s t r u c t s . A l l 
g r o u p s r e c e i v e d outcome feedback a f t e r each t r i a l . The r e s u l t s i n d i ­
c a t e d t h a t i n s i g h t may i n c r e a s e p e r f o r m a n c e i n such a t a s k a l t h o u g h t h e 
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r e s u l t s seem t o depend on s e v e r a l f a c t o r s i n c l u d i n g t h e s h a p e of t h e 
c r i t e r i o n v a r i a b l e d i s t r i b u t i o n . 
I n t r o d u c t i o n t o Expe r imen t Four 
In o r d e r t o e x p l o r e t h e e f f e c t s of an i n c r e a s e d number of c u e s i n 
a t w o - l e v e l h i e r a r c h i c a l t a s k such a s t h a t d e s c r i b e d a b o v e , a f o u r t h and 
f i n a l e x p e r i m e n t was d e s i g n e d . Two p rob l ems were u sed w i t h s t r u c t u r e 
s i m i l a r t o t h a t u sed by Frey d i s c u s s e d a b o v e . I n each c a s e , t h e c r i ­
t e r i o n v a r i a b l e was formed a s t h e p r o d u c t of two i n t e r m e d i a t e v a r i a b l e s . 
For p rob lem o n e , t h e r e was a t o t a l of f o u r c u e s , two r e l a t i n g t o each 
i n t e r m e d i a t e v a r i a b l e w h i l e p rob l em two i n v o l v e d e i g h t cues w i t h f o u r 
f o r e ach i n t e r m e d i a t e v a r i a b l e . 
The h y p o t h e s i s was t h a t i n c r e a s e d i n s i g h t i n t o t h e t a s k s t r u c t u r e 
o r i n c r e a s e d emphas i s on t h e i n t e r m e d i a t e v a r i a b l e s would l e a d t o h i g h e r 
a c h i e v e m e n t . Th i s h y p o t h e s i s i s b a s e d on t h e s u p p o s i t i o n t h a t s u b j e c t s 
who a r e n o t in fo rmed of t h e p r e s e n c e of t h e i n t e r m e d i a t e v a r i a b l e s w i l l 
have g r e a t e r d i f f i c u l t y i n d i s c o v e r i n g t h e c o r r e c t s t r a t e g y t h a n s u b ­
j e c t s who a r e t o l d of t h e i n t e r m e d i a t e v a r i a b l e s and t h o s e who a r e 
f o r c e d t o a c t u a l l y e s t i m a t e v a l u e s of t h e i n t e r m e d i a t e v a r i a b l e s a r e 
more l i k e l y t o d e t e c t and u s e t h e o p t i m a l s t r a t e g y . I t was f u r t h e r 
h y p o t h e s i z e d t h a t a c h i e v e m e n t , o r a t l e a s t r e l a t i v e a c h i e v e m e n t , would 
be l ower f o r t h e e i g h t cue p rob lem t h a n f o r t h e f o u r cue p r o b l e m . T h i s , 
of c o u r s e , i s b a s e d on t h e n o t i o n t h a t l a r g e r cue s e t s w i l l t e n d t o 
impede t h e l e a r n i n g of c o r r e c t s t r a t e g i e s . 
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Task Development 
The model f o r p rob l em one i n e x p e r i m e n t f o u r was 
Y = C • S 
e 
c i = c + e n 
C 2 = C + c 
s x = S + e 
S 2 = S + £ 2 2 
where 
C ~ N ( 2 0 , 3 2 ) 
S ~ N ( 2 0 , 3 2 ) 
€ . . ~ N ( 0 , 5 2 ) i = l , 2 ; j = l , 2 , i ] 
C, S and t h e e^^ a r e m u t u a l l y i n d e p e n d e n t . I t can be shown t h a t i f C 
2 2 2 2 and S a r e i n d e p e n d e n t , C • S h a s mean u u and v a r i a n c e o* + o* + y o + r c s s c s c 
2 2 y a . T h u s , C • S has mean 400 and v a r i a n c e 7 2 8 1 . Th i s model y i e l d s c s 
2 2 _ ^ ( 9 ) _ 36 _ 
s a ~ c " 4 ( 9 ) + 2 ( 2 5 ) " 86 " 
and 
R = R = . 6 4 7 . 
s a c 
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Prob lem two had e x a c t l y t h e same s t r u c t u r e e x c e p t t h a t t h e r e 
were f o u r c u e s f o r each i n t e r m e d i a t e component and each had a v a r i ­
ance of 50 . T h i s l e a v e s t h e p r e d i c t a b i l i t y of e a c h i n t e r m e d i a t e v a r i -
2 2 
a b l e , R g and R c , unchanged . I t s h o u l d be n o t e d t h a t t h e s econd s t a g e of 
t h e p r o c e s s which i n v o l v e s combin ing C and S m u l t i p l i c a t i v e l y t o y i e l d 
i s d e t e r m i n i s t i c f o r known v a l u e s of C and S. I n b o t h p r o b l e m s , t h e 
p r e d i c t a b i l i t y of C and of S r e m a i n t h e same even though t h e number of 
c u e s c h a n g e s . T h i s y i e l d s a d i r e c t e q u i v a l e n c e be tween t h e f o u r cue 
2 
t a s k and t h e e i g h t cue t a s k even t h o u g h t h e v a l u e s of R^ d i f f e r . The 
e m p i r i c a l v a l u e s of t h e cue i n t e r c o r r e l a t i o n s , cue v a l i d i t i e s f o r C, S 
2 2 2 
and Y and R , R and R a r e g i v e n f o r e ach p rob l em i n Appendix K. 
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P r o c e d u r e 
F o r t y - t w o u n d e r g r a d u a t e s t u d e n t s t a k i n g a c o u r s e i n i n d u s t r i a l 
e n g i n e e r i n g were u n p a i d s u b j e c t s f o r t h i s e x p e r i m e n t . Some of them had 
p a r t i c i p a t e d i n one of t h e t h r e e p r e v i o u s e x p e r i m e n t s . They were d i v i d e d 
i n t o s i x g r o u p s of s e v e n members each which c o r r e s p o n d e d t o t h r e e l e v e l s 
of i n s t r u c t i o n a l i n s i g h t f o r each of t h e two p r o b l e m s . The t h r e e g r o u p s 
f o r each p rob lem were r u n s i m u l t a n e o u s l y i n d i f f e r e n t rooms and b o t h 
p rob lems were r u n on t h e same d a y . 
For p rob lem o n e , i n s t r u c t i o n s e t I t o l d t h e s u b j e c t t h a t t h e t a s k 
was t o e s t i m a t e t h e o v e r a l l d e s i r a b i l i t y of a u t o m o b i l e p a s s e n g e r r e ­
s t r a i n t s y s t e m s on t h e b a s i s of f o u r r a t i n g s of a s p e c t s of t h e sytem 
l a b e l l e d XI , X2, X3 and X4. They were g i v e n no f u r t h e r i n s i g h t i n t o t h e 
n a t u r e of t h e r a t i n g s o r t h e r e l a t i o n s h i p s be tween t h e c u e s o r t h e c u e s 
and t h e c r i t e r i o n . They were g i v e n f i v e p r a c t i c e t r i a l s i n o r d e r t o g e t 
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some i d e a of t h e s c a l e s u s e d and t h e p a c e of t h e t a s k . 
I n s t r u c t i o n s e t I I i n fo rmed t h a t two of t h e g i v e n r a t i n g s , 
l a b e l l e d S I and S 2 , r e f e r r e d t o t h e s a f e t y of t h e s y s t e m w h i l e t h e o t h e r 
t w o , l a b e l l e d CI and C2, r e f e r r e d t o c o m f o r t . The s u b j e c t s were a s k e d 
t o r a t e t h e o v e r a l l d e s i r a b i l i t y of t h e s y s t e m and were g i v e n f i v e p r a c ­
t i c e t r i a l s . 
I n s t r u c t i o n s e t I I I was i d e n t i c a l t o s e t I I e x c e p t t h a t t h e s u b ­
j e c t s were r e q u i r e d t o g i v e an o v e r a l l s a f e t y r a t i n g , an o v e r a l l c o m f o r t 
r a t i n g and an o v e r a l l d e s i r a b i l i t y r a t i n g . T h i s g roup was a l s o g i v e n 
f i v e p r a c t i c e t r i a l s . 
The g roups who r e c e i v e d p rob lem two were g i v e n e x a c t l y a n a l o g o u s 
i n s t r u c t i o n s e x c e p t t h a t e i g h t c u e s were u sed i n s t e a d of f o u r . T h u s , 
f o r i n s t r u c t i o n s e t I , t h e c u e s were l a b e l l e d X I , X2, X8 and f o r s e t s 
I I and I I I , t h e l a b e l s were S I , S 2 , S 3 , S 4 , C I , C2, C 3 , C4. The e x a c t 
i n s t r u c t i o n s g i v e n t o t h e p rob lem one s u b j e c t s d i f f e r o n l y i n t h e manner 
d e s c r i b e d a b o v e . Each s u b j e c t r e c e i v e d an i n s t r u c t i o n s h e e t which was 
a l s o r e a d a l o u d by t h e e x p e r i m e n t e r a f t e r which p r o c e d u r a l q u e s t i o n s 
were a n s w e r e d . A sample i n s t r u c t i o n s e t i s g i v e n i n Appendix L. 
Each g roup had 80 t r i a l s each r e q u i r i n g a p p r o x i m a t e l y 30 s e c o n d s 
e a c h . The t o t a l t i m e f o r d i s t r i b u t i o n of m a t e r i a l s , r e a d i n g of i n s t r u c ­
t i o n s and c o n d u c t i n g t h e t e s t r e q u i r e d s l i g h t l y l e s s t h a n one h o u r . A l l 
s u b j e c t s were g i v e n t r i a l outcome f e e d b a c k which was r e c o r d e d i n a s p a c e 
p r o v i d e d on t h e answer s h e e t s . The c u e s were p r o j e c t e d o n t o a s c r e e n i n 
t h e manner d e s c r i b e d f o r t h e p r e v i o u s e x p e r i m e n t s . 
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R e s u l t s and A n a l y s i s 
The r e s u l t s of t h e e x p e r i m e n t a r e g i v e n i n Appendix M which c o n ­
t a i n s r , G and R f o r e ach s u b j e c t i n each g roup i n two b l o c k s of 40 
a s 
t r i a l s . Mean v a l u e s of t h e s e q u a n t i t i e s a v e r a g e d o v e r s u b j e c t s and 
b l o c k s o f t r i a l s a r e p l o t t e d i n F i g u r e 1 1 . 
F i g u r e 1 1 . P e r f o r m a n c e i n E x p e r i m e n t Four 
The a n a l y s i s of v a r i a n c e on r ^ i s summarized i n T a b l e 20 . I t 
w i l l be n o t e d t h a t even t h o u g h t h e r e a p p e a r s t o be a s l i g h t i n c r e a s i n g 
t r e n d w i t h l e v e l of i n s t r u c t i o n , t h i s e f f e c t does n o t r e a c h s t a t i s t i c a l 
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s i g n i f i c a n c e . I n f a c t , t h e o n l y s i g n i f i c a n t e f f e c t i s a number of c u e s 
by b l o c k s of t r i a l s i n t e r a c t i o n which i s i l l u s t r a t e d i n F i g u r e 1 2 . 
T a b l e 20 . ANOVA on r ( E x p e r i m e n t Four ) 
Sou rce of V a r i a t i o n SS df MS F 
Between S u b j e c t s 3 .65 41 
A (Number of Cues) .25 1 .25 2 . 9 0 
B ( I n s t r u c t i o n s ) . 3 1 2 . 1 5 1.78 
AB .02 2 . 0 1 1 
S u b j e c t s W i t h i n Groups 3 .08 36 .09 
W i t h i n S u b j e c t s 1 .14 42 
C ( B l o c k s of T r i a l s ) . 0 1 1 . 0 1 1 
AC .26 1 .26 1 2 . 6 6 
BC .04 2 .02 1 
ABC .09 2 .04 2 . 1 0 
C x S u b j e c t s W i t h i n Groups .75 36 .02 
Even though F i g u r e 11 s u g g e s t s t h a t a c h i e v e m e n t i n p rob l em one 
( f o u r c u e s ) i s h i g h e r t h a n a c h i e v e m e n t i n p rob lem two ( e i g h t c u e s ) , t h e 
a n a l y s i s of v a r i a n c e shows t h a t t h e d i f f e r e n c e i s n o t s i g n i f i c a n t . The 
v a l u e s of R^, howeve r , d i f f e r f o r t h e two p r o b l e m s and t h i s s u g g e s t s 
t h a t r e l a t i v e a c h i e v e m e n t ( r /R ) may be h i g h e r f o r p rob l em one t h a n f o r 
a e 
p r o b l e m t w o . To t e s t t h i s , t h e d a t a were r u n i n one b l o c k of 80 t r i a l s 
and r computed f o r each s u b j e c t and R computed f o r e a c h p r o b l e m , a e 
These r e s u l t s a r e p l o t t e d i n F i g u r e 13 and a r e i n c l u d e d i n Appendix N. 
The d i s t r i b u t i o n - f r e e Wilcoxon r a n k sum t e s t l a r g e sample a p p r o x i m a t i o n 
was used t o t e s t t h e o n e - s i d e d h y p o t h e s i s t h a t r e l a t i v e a c h i e v e m e n t i n 
p rob l em one i s e q u a l t o t h a t i n p rob l em two ( s e e H o l l a n d e r and Wolfe 
1 ' • ' 
I B locks I I I B locks I I 
Prob lem 1 Prob lem 2 
F i g u r e 1 2 . Pe r fo rmance i n E x p e r i m e n t Four by B l o c k s o f T r i a l s 
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[ 1 9 7 3 ] , p . 6 8 ) . The h y p o t h e s i s was r e j e c t e d (w" = 2 . 5 0 , p < . 0 1 ) i n d i ­
c a t i n g t h a t r e l a t i v e a c h i e v e m e n t i s g r e a t e r i n p rob lem o n e . 





P rob lem 2 
.25 
I I I I I 
F i g u r e 1 3 . R e l a t i v e Achievement ( r a / R e ) f o r I n s t r u c t i o n 
S e t s I , I I and I I I of E x p e r i m e n t Four 
The a n a l y s e s f o r G and R g a r e p r e s e n t e d i n T a b l e s 21 and 2 2 , 
r e s p e c t i v e l y . The e f f e c t s a r e p l o t t e d i n F i g u r e 1 1 . I t w i l l be n o t e d 
t h a t G i s s i g n i f i c a n t l y l ower f o r p rob l em two t h a n f o r p rob lem one and 
t h a t t h e o n l y s i g n i f i c a n t e f f e c t f o r R g i s a p rob lem by b l o c k s of t r i a l s 
i n t e r a c t i o n . I t must be remembered t h a t G and R a r e b a s e d on f i r s t -
s 
o r d e r m o d e l s , i . e . , l i n e a r c o m b i n a t i o n s of t h e c u e s . The o p t i m a l model 
of t h e e n v i r o n m e n t , however , i n v o l v e s c r o s s - p r o d u c t t e r m s . T h u s , G i s 
o n l y a measu re of t h e e x t e n t t o which t h e f i r s t - o r d e r model of t h e 
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s u b j e c t i n v o l v e s e q u a l w e i g h t s and R g i s a measu re of t h e f i t o f t h i s 
mode l . I t a p p e a r s t h a t s u b j e c t s ' r e s p o n s e s a r e f i t r e a s o n a b l y w e l l by 
t h i s mode l . 
T a b l e 2 1 . ANOVA on G ( E x p e r i m e n t F o u r ) 
Sou rce of V a r i a t i o n SS d f MS F 
Between S u b j e c t s 3 5 . 5 6 41 
A (Number o f Cues) 1 0 . 9 3 1 1 0 . 9 3 1 8 . 75 
B ( I n s t r u c t i o n s ) 2 . 53 2 1.26 2 . 17 
AB 1.10 2 .55 1 
S u b j e c t s W i t h i n Groups 20 .99 36 . 58 
W i t h i n S u b j e c t s 5 .95 42 
C ( B l o c k s of T r i a l s ) . 0 1 1 . 0 1 1 
AC . 2 3 1 . 23 1.54 
BC , 1 5 2 .08 1 
ABC .28 2 . 14 1 
C x S u b j e c t s W i t h i n Groups 5.27 36 . 15 
T a b l e 22 . ANOVA on R 
s 
( E x p e r i m e n t F o u r ) 
Sou rce of V a r i a t i o n SS d f MS F 
Between S u b j e c t s 6 .17 41 
A (Number o f Cues) . 0 1 1 . 0 1 1 
B ( I n s t r u c t i o n s ) . 62 2 . 3 1 2 . 10 
AB . 2 3 2 . 1 1 1 
S u b j e c t s W i t h i n Groups 5 . 3 1 36 . 1 5 
W i t h i n S u b j e c t s 1 .84 42 
C ( B l o c k s of T r i a l s ) . 0 1 1 . 0 1 1 
AC .42 1 .42 1 1 . 41 
BC . 0 1 2 . 0 1 1 
ABC .08 2 . 0 4 1 . 01 
C x S u b j e c t s W i t h i n Groups 1.33 36 . 0 4 
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One a d d i t i o n a l o b s e r v a t i o n can be made f o r t h e s a k e of c o m p l e t e ­
n e s s . F r ey [ 1 9 7 4 ] h a s p o i n t e d o u t t h a t i s n o t t h e u p p e r l i m i t on 
a c h i e v e m e n t i n t h i s c a s e s i n c e t h e o p t i m a l model does n o t i n v o l v e a 
s'c 
s i m p l e l i n e a r c o m b i n a t i o n of t h e c u e s . Fo r t h i s r e a s o n , he d e f i n e d R 
e 
t o be t h e c o r r e l a t i o n be tween and t h e p r o d u c t of t h e l e a s t - s q u a r e s 
e s t i m a t e s of t h e two components of Y . T h u s , i f S and C a r e , r e s p e c ­
t i v e l y , t h e l e a s t - s q u a r e s e s t i m a t e s o f t h e s a f e t y component and t h e com-
s'j it ifc 
f o r t componen t , R i s t h e c o r r e l a t i o n b e t w e e n Y and Y where Y = S • C, r e e e e 2 2 "2 The v a l u e s of R , R and R a r e g i v e n i n Appendix K. s a c e 
F i g u r e 14 shows r e l a t i v e a c h i e v e m e n t a n a l o g o u s t o F i g u r e 13 b u t 
With R^ u s e d i n s t e a d of R . F i g u r e 13 i s i d e n t i c a l t o F i g u r e 14 e x c e p t 
*» 
f o r a r e s c a l i n g of t h e o r d i n a t e s i n c e R h a s a c o n s t a n t r a t i o t o R . 








I I I I I 
F i g u r e 1 4 . R e l a t i v e Achievement Using R e f o r I n s t r u c t i o n 
S e t s I , I I and I I I of E x p e r i m e n t Four 
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D i s c u s s i o n 
T h i s e x p e r i m e n t d i d n o t show a s i g n i f i c a n t i n c r e a s e i n a c h i e v e ­
ment a s a f u n c t i o n of t a s k i n s i g h t . I t i s of i n t e r e s t t o n o t e a t r e n d 
toward h i g h e r a c h i e v e m e n t ( s e e F i g u r e 11) a t each number of c u e s . That 
t h i s t r e n d i s n o t s t a t i s t i c a l l y s i g n i f i c a n t s u g g e s t s t h a t t h e r e i s a 
r a t h e r l a r g e e r r o r v a r i a n c e , i . e . , l a r g e i n d i v i d u a l d i f f e r e n c e s . T h i s 
i s s u p p o r t e d by r e f e r e n c e t o t h e r e l a t i v e a c h i e v e m e n t ( r /R ) d a t a g i v e n 
a e 
i n Appendix N. For p rob lem o n e , r e l a t i v e a c h i e v e m e n t r a n g e s from 0 . 0 6 2 
t o 0 . 9 2 1 w i t h a median of 0 . 6 2 7 ; t h e r a n g e f o r p rob l em two i s - 0 . 0 9 2 t o 
0 .749 w i t h a median of 0 . 3 5 1 . I t s h o u l d b e n o t e d t h a t t h e s e f i g u r e s a r e 
b a s e d on 80 t r i a l s and t h u s s h o u l d be q u i t e i n d i c a t i v e of i n d i v i d u a l 
p e r f o r m a n c e . 
While a c h i e v e m e n t d i d n o t d i f f e r f o r t h e two p r o b l e m s , t h e r e was 
a s i g n i f i c a n t d i f f e r e n c e i n r e l a t i v e a c h i e v e m e n t w i t h a h i g h e r l e v e l f o r 
p rob lem one ( f o u r c u e s ) t h a n f o r p rob l em two ( e i g h t c u e s ) . I t would 
p r o b a b l y be an e r r o r t o a t t a c h t o o much s i g n i f i c a n c e t o t h i s r e s u l t . 
B a s i c a l l y , s u b j e c t s seem more e f f i c i e n t w i t h s m a l l e r numbers of c u e s 
b u t t h e o v e r a l l t a s k p r e d i c t a b i l i t y i s s o low ( t h e b e s t l i n e a r combina ­
t i o n s of t h e c u e s e x p l a i n a b o u t 40 p e r c e n t of t h e v a r i a n c e i n p rob l em 
one and a b o u t 55 p e r c e n t i n p rob lem two) t h a t s u b j e c t s seem t o have 
g r e a t d i f f i c u l t y i n d e t e c t i n g t h e c o r r e c t s t r a t e g y . I n f o r m a l p o s t -
e x p e r i m e n t d i s c u s s i o n s w i t h t h e s u b j e c t s t e n d t o s u p p o r t t h i s f i n d i n g . 
The d i f f i c u l t y of t h e p r o b l e m s u s e d i n t h i s e x p e r i m e n t p r o b a b l y 
e x p l a i n s t h e d i f f e r e n c e s i n t h e f i n d i n g s r e p o r t e d h e r e and t h o s e of 
Frey [ 1 9 7 4 ] . F rey d i d o b t a i n a s i g n i f i c a n t i n s i g h t e f f e c t f o r a t a s k 
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w i t h = 0 . 9 6 . A t a s k w i t h t h i s l e v e l of p r e d i c t a b i l i t y p r o v i d e s t h e 
s u b j e c t w i t h ample o p p o r t u n i t y t o d e t e c t t h e o p t i m a l s t r a t e g y . The 
s e n s i t i v i t y of h i e r a r c h i c a l i n f e r e n c e t a s k s t o t a s k p a r a m e t e r s i s shown 
by a n o t h e r s t u d y c o n d u c t e d by Frey u s i n g a d i f f e r e n t form of d i s t r i ­
b u t i o n which y i e l d e d ambiguous r e s u l t s w i t h r e s p e c t t o i n s i g h t . 
One i s l e f t w i t h t h e i n t e r e s t i n g c o n j e c t u r e t h a t i n s i g h t may be 
more i m p o r t a n t i n r e l a t i v e l y s i m p l e t a s k s t h a n i n r e l a t i v e l y d i f f i c u l t 
t a s k s o r , a t l e a s t , t h a t i n s i g h t g i v e n must r e c e i v e some s u p p o r t from 
i n c r e a s e d s u c c e s s i n t h e p r o b l e m . When t h e t a s k s t r u c t u r e c o n t a i n s a 
good d e a l of r a n d o m n e s s , even s u b j e c t s who h i t upon t h e b e s t p o l i c y may 
n o t a t t a i n a l e v e l of p e r f o r m a n c e which c o n v i n c e s them t h a t t h e y a r e 
d o i n g a s w e l l a s i s p o s s i b l e . T h i s p o s s i b i l i t y i s s u g g e s t i v e of t h e 
f o l l o w i n g p a s s a g e from Edwards [ 1 9 7 1 ] : 
Whi le we compla in of human i r r a t i o n a l i t y , we would p r o b a b l y 
a l s o ( i f n o t t o o b i g o t e d ) admi t t h a t t h e f o l l o w i n g q u e s t i o n 
and answer c o n t a i n a p o w e r f u l , r a t h e r a c c u r a t e , and o f t e n o p e r ­
a t i o n a l t h e o r y o f human b e h a v i o r : 
Q: What i s he d o i n g ? 
A: H e ' s d o i n g t h e b e s t he c a n . 
93 
CHAPTER VI 
CONCLUSIONS FROM THE RESEARCH AND 
AREAS FOR FURTHER STUDY 
A R e s t a t e m e n t of P u r p o s e and Scope 
The g e n e r a l a r e a of i n t e r e s t a d d r e s s e d by t h e s t u d i e s p r e s e n t e d 
h e r e c o n c e r n s t h e e f f e c t s of i n c r e a s e d amounts of i n f o r m a t i o n on human 
judgment o r d e c i s i o n making p e r f o r m a n c e . M o t i v a t i o n f o r an i n t e r e s t i n 
t h e a r e a a r i s e s on b o t h a t h e o r e t i c a l o r s c i e n t i f i c l e v e l and on a p r a c ­
t i c a l l e v e l . One i s i n t e r e s t e d i n t h e u l t i m a t e l i m i t on t h e human 
c a p a c i t y t o a s s i m i l a t e and p r o c e s s i n f o r m a t i o n . On t h e o t h e r h a n d , a 
more t h o r o u g h u n d e r s t a n d i n g of m a n ' s r e a c t i o n t o i n f o r m a t i o n o v e r l o a d 
s i t u a t i o n s c o u l d l e a d t o more e f f i c i e n t d e s i g n s f o r d e c i s i o n making 
s y s t e m s such a s management i n f o r m a t i o n s y s t e m s . I n p a r t i c u l a r , i t c o u l d 
l e a d t o r e v i s e d p h i l o s o p h i e s f o r a l l o c a t i n g d e c i s i o n making t a s k s t o 
man and t o m a c h i n e . 
W i t h i n t h e g e n e r a l a r e a of r e a c t i o n t o i n f o r m a t i o n o v e r l o a d s i t u ­
a t i o n s , t h e s t u d i e s p r e s e n t e d h e r e a r e c o n c e r n e d w i t h t h e e f f e c t s on 
p e r f o r m a n c e of v a r y i n g t h e number of c u e s a v a i l a b l e t o t h e d e c i s i o n 
maker i n a m u l t i p l e cue i n f e r e n c e t a s k . The s t u d i e s were d e s i g n e d and 
a n a l y z e d w i t h i n t h e c o n c e p t u a l framework a f f o r d e d by t h e l e n s model and 
were c o n d u c t e d i n l a b o r a t o r y r a t h e r t h a n f i e l d s e t t i n g s . As i s a lways 
t h e c a s e i n b e h a v i o r a l r e s e a r c h , t h i s c r e a t e s some d i f f i c u l t y i n e x t e n d ­
i n g t h e f i n d i n g s t o s i t u a t i o n s commonly e n c o u n t e r e d i n t h e " r e a l - w o r l d . " 
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However , t h e r e i s t h e a d v a n t a g e t h a t t h e f i n d i n g s a r e t h e r e s u l t of c a r e 
f u l l y c o n t r o l l e d e x p e r i m e n t a l c o n d i t i o n s . 
The s p e c i f i c p rob l ems t h a t t h i s r e s e a r c h s e t o u t t o i n v e s t i g a t e 
w e r e : 
1 . With t a s k p r e d i c t a b i l i t y h e l d c o n s t a n t , how does p e r ­
formance change a s a f u n c t i o n of t h e number of c u e s 
a v a i l a b l e t o t h e d e c i s i o n maker? 
2 . Does t h e p a t t e r n i n ( 1 ) depend on t o t a l t a s k p r e d i c t a ­
b i l i t y o r d e g r e e of cue r e d u n d a n c y ? 
3 . I s t h e r e e v i d e n c e t h a t a s t h e number of c u e s i n c r e a s e s , 
s u b j e c t s t e n d t o r e l y on o n l y a few c u e s r a t h e r t h a n 
t h e e n t i r e s e t ? 
4 . I f t h e t a s k h a s a complex , h i e r a r c h i c a l s t r u c t u r e , does 
g i v i n g t h e s u b j e c t g r e a t e r i n s i g h t i n t o t h i s s t r u c t u r e 
l e a d t o i n c r e a s e d p e r f o r m a n c e and does t h e e f f e c t of 
i n s i g h t depend on t h e number of c u e s ? 
I n each c a s e , o n l y e q u a l l y v a l i d c u e s w e r e - u s e d . 
C o n c l u s i o n s from t h e R e s e a r c h 
Taken j o i n t l y , e x p e r i m e n t s one and two a d d r e s s t h e f i r s t two r e ­
s e a r c h p r o b l e m s m e n t i o n e d a b o v e . With c o r r e l a t e d c u e s , a c h i e v e m e n t ( r ) 
a 
f o l l o w e d a n o n - m o n o t o n i c p a t t e r n a s a f u n c t i o n of t h e number of c u e s f o r 
2 
a h i g h p r e d i c t a b i l i t y t a s k (R = 0 . 8 0 ) , b u t was n o t s i g n i f i c a n t l y 
2 
a f f e c t e d by t h e number of c u e s f o r a low p r e d i c t a b i l i t y t a s k ( R g = 0 . 5 0 ) 
When u n c o r r e l a t e d c u e s were employed , t h e r e was a g e n e r a l and s t a t i s ­
t i c a l l y s i g n i f i c a n t t r e n d t o w a r d s l ower a c h i e v e m e n t w i t h l a r g e cue s e t s . 
I n t h i s c a s e , t h e s h a p e of t h e f u n c t i o n r e l a t i n g a c h i e v e m e n t t o t h e num­
b e r of c u e s was e s s e n t i a l l y t h e same a t each l e v e l of t a s k p r e d i c t a b i l i ­
t y . I t i s of i n t e r e s t t o n o t e t h a t when c o r r e l a t e d c u e s were employed , 
a c h i e v e m e n t and r e l a t i v e a c h i e v e m e n t were h i g h e r f o r t h e h i g h 
p r e d i c t a b i l i t y t a s k t h a n f o r t h e low p r e d i c t a b i l i t y c a s e . However, w i t h 
u n c o r r e l a t e d c u e s , t h e r e was no s i g n i f i c a n t t a s k p r e d i c t a b i l i t y e f f e c t 
on r . With r e g a r d t o two-cue p r o b l e m s , N a y l o r and Schenck [ 1 9 6 8 ] found 
t h a t a c h i e v e m e n t i n c r e a s e d a s t h e d e g r e e of cue i n t e r c o r r e l a t i o n i n ­
c r e a s e d and t h a t t h e f a c i l i t a t i n g e f f e c t of i n c r e a s e d c u e r e d u n d a n c y was 
g r e a t e r f o r l a r g e r v a l u e s o f RQ. A n a l y s e s of e x p e r i m e n t s one and two 
p r e s e n t e d h e r e show a c h i e v e m e n t t o be s i g n i f i c a n t l y h i g h e r f o r c o r r e ­
l a t e d t h a n f o r u n c o r r e l a t e d c u e s and t h e d i f f e r e n c e i s much more 
2 2 d r a m a t i c f o r R g = 0 .80 t h a n f o r R Q = 0 . 5 0 . T h u s , t h e N a y l o r and Schenck 
f i n d i n g i s e x t e n d e d t o f i v e - c u e and e i g h t - c u e p r o b l e m s . 
R e g a r d i n g cue u t i l i z a t i o n , t h e r e was a p p a r e n t l y no t r e n d t o w a r d s 
more u s e of a s u b s e t of c u e s a s t h e number of c u e s i n c r e a s e d . I t had 
b e e n h y p o t h e s i z e d t h a t t h i s t y p e of p o l i c y migh t r e s u l t from an i n f o r m a ­
t i o n o v e r l o a d s i t u a t i o n . S i n c e , howeve r , a l l c u e s were of e q u a l v a l i d ­
i t y , t h e r e was l i t t l e r e a s o n f o r t h e s u b j e c t t o u t i l i z e any p a r t i c u l a r 
s u b s e t of c u e s t o t h e e x c l u s i o n of t h e o t h e r s . The g e n e r a l f i n d i n g was 
t h a t t h e a d o p t i o n of such a s t r a t e g y seems t o b e d e p e n d e n t on t h e p a r ­
t i c u l a r i n d i v i d u a l i n v o l v e d and n o t on t h e amount of i n f o r m a t i o n o r t h e 
t a s k p a r a m e t e r s . 
The f i n a l s t u d y examined t h e e f f e c t s of no i n s i g h t , s u g g e s t e d 
i n s i g h t and f o r c e d i n s i g h t on p e r f o r m a n c e i n an h i e r a r c h i c a l i n f e r e n c e 
t a s k . The i n s i g h t r e l a t e d t o t h e s t r u c t u r e of t h e t a s k i n v o l v e d . The 
f i n d i n g s s u g g e s t e d t h a t a l t h o u g h t h e r e was a t e n d e n c y f o r i n c r e a s e d i n ­
s i g h t t o l e a d t o h i g h e r a c h i e v e m e n t , t h e e f f e c t d i d n o t r e a c h s t a t i s t i c a l 
s i g n i f i c a n c e . Achievement was h i g h e r f o r t h e f o u r - c u e t a s k t h a n f o r t h e 
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e i g h t - c u e t a s k , b u t r e l a t i v e a c h i e v e m e n t d i d n o t d i f f e r . 
I t s h o u l d be p o i n t e d o u t t h a t a l l o f t h e s t u d i e s above r e l a t e d t o 
t h e c a s e i n which t h e amount of i n f o r m a t i o n p r o v i d e d t o t h e d e c i s i o n 
maker v a r i e d i n d e p e n d e n t l y of t h e amount of d a t a p r o v i d e d . That i s , i f 
t h e number of c u e s i s i n c r e a s e d w h i l e t h e t o t a l t a s k p r e d i c t a b i l i t y i s 
h e l d c o n s t a n t , t h e s u b j e c t r e c e i v e s more d a t a b u t n o t more i n f o r m a t i o n . 
The amount of o v e r a l l i n f o r m a t i o n , a s r e l a t e d t o an u p p e r bound on 
a c h i e v e m e n t , i s m a n i p u l a t e d by v a r y i n g t h e t a s k p r e d i c t a b i l i t y . A 
c e n t r a l f o c u s h a s been on t h e a b i l i t y of t h e s u b j e c t t o p r o c e s s more 
d a t a w i t h t h e t o t a l amount of i n f o r m a t i o n h e l d c o n s t a n t . I n t h i s s e n s e , 
one i s c o n c e r n e d w i t h human d a t a p r o c e s s i n g i n a d d i t i o n t o human i n f o r ­
m a t i o n p r o c e s s i n g . 
An O u t l i n e f o r F u r t h e r R e s e a r c h 
S t u d i e s of t h e human j u d g m e n t / i n f e r e n c e p r o c e s s may v a r y a l o n g a t 
l e a s t two d i m e n s i o n s — a t a s k d i m e n s i o n and a s u b j e c t d i m e n s i o n . Tasks 
may r u n from r a t h e r a r t i f i c i a l l a b o r a t o r y s t u d i e s i n v o l v i n g p u r e members 
t o complex f i e l d s t u d i e s employ ing " r e a l - w o r l d 1 1 p r o b l e m s . S u b j e c t s may 
v a r y from b e i n g n a i v e w i t h r e s p e c t t o t h e p a r t i c u l a r p rob l em t o b e i n g 
acknowledged e x p e r t s . Conno l ly and D o r r i s [ 1 9 7 4 ] e x p l o r e t h e s e d imen­
s i o n s more f u l l y . The s u g g e s t i o n s f o r f u t u r e r e s e a r c h t o b e o u t l i n e d 
h e r e w i l l c o n c e n t r a t e p r i m a r i l y on t a s k d i m e n s i o n s . 
The s t u d i e s p r e s e n t e d h e r e have t o a l a r g e e x t e n t e x h a u s t e d t h e 
s e t of p u r e l a b o r a t o r y s t u d i e s employ ing e q u a l v a l i d i t y c u e s and c o n ­
c e n t r a t i n g on v a r y i n g t h e number of cues a v a i l a b l e t o t h e d e c i s i o n 
maker . I t w o u l d , however , be of i n t e r e s t t o examine more f u l l y t h e 
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r e l a t i o n s h i p be tween cue i n t e r c o r r e l a t i o n s and a c h i e v e m e n t a s t h e number 
of cues i s i n c r e a s e d . The r e s u l t s p r e s e n t e d h e r e and t h e s t u d y by 
N y s t e d t and Magnusson [ 1 9 7 2 ] i n d i c a t e t h a t cue r e d u n d a n c y p l a y s a s i g ­
n i f i c a n t r o l e . T h i s s u g g e s t s s t u d i e s t h a t s y s t e m a t i c a l l y v a r y t h e 
d e g r e e of cue i n t e r c o r r e l a t i o n i n a manner s i m i l a r t o N a y l o r and Schenck 
[ 1 9 6 8 ] . 
The more i n t e r e s t i n g and more g e n e r a l p rob lem r e l a t e s t o t h e u s e 
of p rob l ems w i t h d i f f e r e n t i a l cue v a l i d i t i e s . For e x a m p l e , w i t h i n t h e 
r e a l m of l a b o r a t o r y s t u d i e s , i t would be of i n t e r e s t t o r e p l i c a t e e x p e r i ­
ments one and two of t h i s r e p o r t u s i n g p r o b l e m s w i t h d i f f e r e n t i a l cue 
v a l i d i t i e s . Such t a s k s a r e more l i k e l y t o i n d u c e s u b j e c t s t o w e i g h t t h e 
cues u n e q u a l l y . I t might b e h y p o t h e s i z e d t h a t t h e s e t a s k s would l e a d t o 
h i g h e r a c h i e v e m e n t t h a n would t a s k s i n v o l v i n g e q u a l l y v a l i d c u e s s i n c e 
d i f f e r e n t i a l v a l i d i t i e s would l e a d t o t h e u s e of a s m a l l s u b s e t of t h e 
a v a i l a b l e c u e s r a t h e r t h a n t h e e n t i r e s e t . P r o p e r w e i g h t i n g of t h i s s u b ­
s e t migh t w e l l be more e f f i c i e n t t h a n i m p r o p e r u t i l i z a t i o n of t h e e n t i r e 
cue s e t . 
I n c o n j u n c t i o n w i t h work a l o n g t h e s e l i n e s , one migh t l ook a t 
s u b j e c t i v e s e l f - p o l i c y a s s e s s m e n t and i n s i g h t i n t o p o l i c y a s a f u n c t i o n 
o f t h e number of c u e s ( s e e S l o v i c and L i c h t e n s t e i n [ 1 9 7 1 ] f o r a r e v i e w 
of work i n t h i s a r e a ) . I t may w e l l be t h a t j u d g e s a r e a b l e t o a p p r o p r i ­
a t e l y w e i g h t a s m a l l number of cues b u t do l e s s w e l l a s t h e number 
i n c r e a s e s . 
The r e g r e s s i o n a p p r o a c h and t h e s u b j e c t i v e e s t i m a t e a p p r o a c h t o 
p o l i c y c a p t u r i n g a r e r a t h e r i n d i r e c t . A p a r t i c u l a r l y p r o m i s i n g 
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a l t e r n a t i v e i s t o s t u d y i n f o r m a t i o n s e a r c h and p u r c h a s e p a t t e r n s . I f 
t h e j u d g e i s m o t i v a t e d t o p e r f o r m w e l l and must p u r c h a s e i n f o r m a t i o n 
upon which t o b a s e h i s j u d g m e n t s , t h e r e c o r d of h i s p u r c h a s e s would 
p r o v i d e a d i r e c t e s t i m a t e of h i s e v a l u a t i o n of t h e c u e s . In a d d i t i o n , 
p u r c h a s e b e h a v i o r o v e r a s e r i e s of t r i a l s would i n d i c a t e h i s i n f o r m a t i o n 
s e a r c h s t r a t e g y . I t i s c o n j e c t u r e d t h a t a s t h e number of c u e s i s i n ­
c r e a s e d , more e l a b o r a t e s e a r c h s t r a t e g i e s would b e r e q u i r e d . T h i s 
a p p r o a c h h a s t h e a d d i t i o n a l a d v a n t a g e of r e d u c i n g a l a r g e number of 
c u e s ( t h o s e a v a i l a b l e ) t o a s m a l l e r number ( t h o s e p u r c h a s e d ) . I n i t i a l 
r e s e a r c h i n t h i s a r e a i s i n p r o g r e s s by C o n n o l l y and Woo [ 1 9 7 4 ] . 
The s t u d i e s r e p o r t e d h e r e a l l i n v o l v e d an o b s e r v a b l e c r i t e r i o n 
v a r i a b l e , t h e v a l u e of which t h e s u b j e c t was t o e s t i m a t e and a b o u t which 
t h e s u b j e c t r e c e i v e d f e e d b a c k . Some o t h e r . s t u d i e s ( f o r example E i n h o r n 
[ 1 9 7 1 ] , have l o o k e d a t t a s k s which do n o t i n v o l v e an o b s e r v a b l e c r i ­
t e r i o n v a l u e and which t h u s do n o t i n v o l v e f e e d b a c k t o t h e j u d g e o r 
d e c i s i o n m a k e r . T y p i c a l l y , t h e s e t a s k s i n v o l v e p r e f e r e n c e s o r u t i l i t i e s 
r a t h e r t h a n i n f e r e n c e . An example would i n v o l v e t h e e s t i m a t i o n of j o b 
d e s i r a b i l i t y on t h e b a s i s of p a y , l o c a t i o n and r a n k . A d d i t i o n a l l y , 
t h e s e p r e f e r e n c e t a s k s a r e o f t e n s e l f - p a c e d w h e r e a s i n f e r e n c e t a s k s 
a r e o f t e n e x t e r n a l l y - p a c e d . There a r e c e r t a i n o b v i o u s s t r u c t u r a l d i f ­
f e r e n c e s such a s t h e f a c t t h a t a c h i e v e m e n t , cue v a l i d i t y , and t a s k p r e ­
d i c t a b i l i t y a r e n o t d e f i n e d f o r p r e f e r e n c e t a s k s . The b e h a v i o r a l d i s ­
t i n c t i o n s , h o w e v e r , a r e n o t s o c l e a r . P e r h a p s t h e p r i m a r y d i s t i n c t i o n 
i s t h a t r e s e a r c h on p r e f e r e n c e t a s k s i s b a s i c a l l y c o n c e r n e d w i t h p o l i c y 
c a p t u r i n g and t h e f i t o f v a r i o u s t y p e s of models w h i l e r e s e a r c h on 
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i n f e r e n c e t a s k s t e n d s t o focus on a c h i e v e m e n t and l e a r n i n g . As an 
example o f t h e d i f f e r e n c e s , one would e x p e c t a r e g r e s s i o n model t o p r o ­
v i d e a b e t t e r f i t f o r a p r e f e r e n c e t a s k t h a n f o r an i n f e r e n c e t a s k s i n c e , 
i n t h e fo rmer c a s e , t h e j u d g e r e c e i v e s no f e e d b a c k which m i g h t t e n d t o 
i n d u c e r e v i s i o n s i n h i s p o l i c y . The b a s i c p r e m i s e i n an i n f e r e n c e t a s k , 
on t h e o t h e r h a n d , i s t h a t l e a r n i n g w i l l o c c u r which w i l l l e a d t o r e ­
v i s e d p o l i c i e s and hence t o p o o r e r f i t of a g i v e n m o d e l . These d i s t i n c ­
t i o n s need t o be more f u l l y u n d e r s t o o d s i n c e some o f t h e more i m p o r t a n t 
work on t h e e f f e c t s of i n c r e a s e d amounts of i n f o r m a t i o n h a v e i n v o l v e d 
p r e f e r e n c e t a s k s . 
A p a r t i c u l a r l y p r o m i s i n g a r e a f o r f u t u r e r e s e a r c h i s r e l a t e d t o 
an ambiguous f i n d i n g r e p o r t e d h e r e . I t seems v e r y p l a u s i b l e t h a t f o r 
h i e r a r c h i c a l t a s k s , s t r u c t u r a l i n s i g h t would l e a d t o h i g h e r p e r f o r m a n c e 
and an i n c r e a s e d a b i l i t y t o h a n d l e l a r g e cue s e t s ( s e e F rey [ 1 9 7 4 ] ) . I n 
e x p e r i m e n t f o u r of t h i s r e s e a r c h , r e s u l t s we re o b t a i n e d which were c o n ­
s i s t e n t l y i n t h e c o r r e c t d i r e c t i o n b u t f a i l e d t o r e a c h s t a t i s t i c a l s i g ­
n i f i c a n c e . E v i d e n t l y , t h i s e f f e c t i s e x t r e m e l y s e n s i t i v e t o t a s k pa ram­
e t e r s . The r e q u i r e d s t u d i e s would i n v o l v e a wide r a n g e of t a s k s and a 
more c o m p r e h e n s i v e l o o k a t t h e t y p e s of s t r u c t u r a l i n s i g h t which m i g h t 
b e u s e d . 
A l l of t h e s u g g e s t e d s t u d i e s o u t l i n e d above c o u l d be c o n d u c t e d i n 
l a b o r a t o r y s e t t i n g s . Q u i t e p o s s i b l y , howeve r , t h e u l t i m a t e p a y o f f f o r 
judgment r e s e a r c h w i l l be i n t h e s t u d y of t r u e e x p e r t s f u n c t i o n i n g i n 
t h e i r n a t u r a l e n v i r o n m e n t s . I t would be o f g r e a t i n t e r e s t t o d i s c o v e r 
i f e x p e r i m e n t a l f i n d i n g s such a s t h o s e r e p o r t e d h e r e can be e x t e n d e d t o 
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" r e a l - w o r l d " s i t u a t i o n s . One f r e q u e n t l y h e a r s r e f e r e n c e made t o t h e 
" i n f o r m a t i o n e x p l o s i o n " and t h e " f a c t " t h a t b u s i n e s s e x e c u t i v e s , f o r 
e x a m p l e , a r e i n u n d a t e d by d a t a . An e m p i r i c a l v e r i f i c a t i o n of s u c h an 
i n f o r m a t i o n s a t u r a t i o n p o i n t would be v e r y i n t e r e s t i n g . P e r h a p s t h e 
b a s i c q u e s t i o n i s : "Can i t b e e s t a b l i s h e d t h a t a t r u e e x p e r t , w o r k i n g 
i n h i s n o r m a l e n v i r o n m e n t and a t h i s own p a c e , w i l l make p o o r e r d e c i s i o n s 
o r j udgmen t s w i t h l a r g e amounts of i n f o r m a t i o n t h a n w i t h s m a l l e r 
a m o u n t s ? " T h i s f i n d i n g would have enormous i m p l i c a t i o n s f o r such d i v e r s e 
a r e a s a s m e d i c a l d i a g n o s i s , w e a t h e r f o r e c a s t i n g and t h e d e s i g n of man­
agement i n f o r m a t i o n s y s t e m s . 
Some M e t h o d o l o g i c a l C o n s i d e r a t i o n s 
I t h a s become i n c r e a s i n g l y c l e a r t h a t t h e r e a r e some r a t h e r 
s e v e r e d i f f i c u l t i e s a s s o c i a t e d w i t h t h e c o r r e l a t i o n - r e g r e s s i o n p a r a d i g m 
f o r t h e a n a l y s i s of h u m a n ' i n f o r m a t i o n p r o c e s s i n g . With r e s p e c t t o t h e 
l e n s model and a s s o c i a t e d s t a t i s t i c s , t h o s e which a r e b a s e d on r e g r e s s i o n 
m o d e l s , R g and G, a r e p a r t i c u l a r l y s u s p e c t . For e x a m p l e , each of t h e s e 
m e a s u r e s c o n s i d e r s a s i n g l e model t o b e a p p r o p r i a t e f o r a g i v e n b l o c k of 
t r i a l s . I f , howeve r , l e a r n i n g o c c u r s , one would e x p e c t c o r r e s p o n d i n g 
c h a n g e s i n t h e mode l . Of c o u r s e , by r e d u c i n g t h e number of t r i a l s i n 
t h e b l o c k upon which t h e r e g r e s s i o n model i s t o be b a s e d , one may m i n i ­
mize t h e l e a r n i n g p rob lem b u t o n l y a t t h e e x p e n s e of r e d u c i n g t h e r a t i o 
of number of o b s e r v a t i o n s t o p a r a m e t e r s t o b e e s t i m a t e d . T h i s may 
r e s u l t i n u n s t a b l e r e g r e s s i o n c o e f f i c i e n t s . 
The measure G h a s s p e c i f i c d i f f i c u l t i e s r e l a t e d t o i t . G, t h e 
m a t c h i n g i n d e x , i s a measu re of t h e e x t e n t t o which t h e r e g r e s s i o n 
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c o e f f i c i e n t s of t h e p a r a m o r p h i c model of t h e j u d g e a r e p r o p o r t i o n a l t o 
t h e o p t i m a l c o e f f i c i e n t s of t h e model of t h e e n v i r o n m e n t . A l t e r n a t i v e l y , 
i t i s t h e c o r r e l a t i o n be tween t h e p r e d i c t e d v a l u e s of t h e p a r a m o r p h i c 
and t h e p r e d i c t e d v a l u e s of t h e o p t i m a l e n v i r o n m e n t a l m o d e l . Dawes and 
C o r r i g a n [ 1 9 7 4 ] have s u g g e s t e d t h a t G i s n o t v e r y s e n s i t i v e s i n c e , f o r 
t h e r a n g e of p r o b l e m s t y p i c a l l y of i n t e r e s t , even s u b - o p t i m a l models 
w i l l c o r r e l a t e h i g h l y w i t h t h e o p t i m a l mode l . They r e p o r t a v a r i e t y of 
s i m u l a t i o n s t u d i e s u s i n g u n i t w e i g h t s and even randomly chosen w e i g h t s 
which s u p p o r t t h e i r c o n c l u s i o n t h a t a s l o n g a s each i n d e p e n d e n t v a r i a b l e 
h a s a c o n d i t i o n a l l y mono ton i c r e l a t i o n s h i p t o t h e d e p e n d e n t v a r i a b l e , 
a l m o s t any model w i l l c o r r e l a t e h i g h l y w i t h t h e o p t i m a l o n e . The s i g ­
n i f i c a n c e of t h i s f i n d i n g i s t h a t , r a t h e r g e n e r a l l y , a model of t h e j u d g e 
w i l l c o r r e l a t e h i g h l y w i t h t h e e n v i r o n m e n t a l model a n d , t h u s , G w i l l be 
r e l a t i v e l y l a r g e . 
The p rob l ems m e n t i o n e d above a r e common t o a l l s t u d i e s employ ing 
t h i s me thodo logy . There a r e , h o w e v e r , d i f f i c u l t i e s s p e c i f i c t o s t u d i e s 
u s i n g l a r g e cue s e t s o r cue s e t s of v a r y i n g s i z e s . The most o b v i o u s 
d i f f i c u l t y r e l a t e s t o t h e somewhat d e l i c a t e b a l a n c e be tween k e e p i n g s u b ­
j e c t s m o t i v a t e d ( o r a t l e a s t i n t e r e s t e d ) and o b t a i n i n g enough o b s e r v a ­
t i o n s t o c o n s t r u c t a r e a s o n a b l e mode l . The p rob lem i s even more 
a p p a r e n t i f one w i s h e s t o s u b d i v i d e t h e t o t a l s e t of o b s e r v a t i o n s i n t o 
s e v e r a l b l o c k s of t r i a l s . 
P e r h a p s t h e most s e r i o u s p r o b l e m i s t h a t of compar ing r e g r e s s i o n 
models b a s e d on d i f f e r e n t numbers of i n d e p e n d e n t v a r i a b l e s . For e x a m p l e , 
i f c o n d i t i o n s u s i n g t w o , f i v e and e i g h t c u e s a r e a n a l y z e d by means of an 
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ANOVA on G, one i s a c t u a l l y compar ing q u a n t i t i e s b a s e d on t w o , f i v e and 
e i g h t i n d e p e n d e n t v a r i a b l e s . I t i s n o t a t a l l c l e a r how d e v i a t i o n s from 
o p t i m a l w e i g h t i n g a r e compared f o r models of d i f f e r e n t s i z e s . 
I t i s n o t r e a d i l y a p p a r e n t what t y p e of me thodo logy s h o u l d be 
d e v e l o p e d . I t would c e r t a i n l y be d e s i r a b l e t o employ s u c h m e a s u r e s a s 
eye movements a s i n d i c a t o r s of cue i m p o r t a n c e . Such m e a s u r e s a r e , how­
e v e r , t a s k - s p e c i f i c and i t r e m a i n s t o b e s e e n i f a new, more p o w e r f u l 
c o n c e p t u a l framework can be d e v e l o p e d t o s u p p l e m e n t t h e l e n s mode l . One 
s p e c i f i c a r e a f o r which a new framework s h o u l d be d e v e l o p e d i s t h e i n ­
f o r m a t i o n s e a r c h o r p u r c h a s e p rob l em men t ioned a b o v e . I n t h i s r e s p e c t , 
i t i s l i k e l y t h a t some o f t h e economic d e c i s i o n mode l s d e v e l o p e d by 
o p e r a t i o n s r e s e a r c h a n a l y s t s would be a p p r o p r i a t e . I n a more g e n e r a l 
s e n s e , t h e t e c h n i q u e s of compute r s i m u l a t i o n c o u l d p r o v e t o be p o w e r f u l 
t o o l s . 
I n summary, t h e r e s e a r c h r e p o r t e d h e r e h a s p r o v i d e d b a s e l i n e d a t a 
f o r t h e s t u d y o f t h e a b i l i t y of s u b j e c t s t o p r o c e s s l a r g e cue s e t s . 
F u r t h e r s t u d i e s s h o u l d i n v e s t i g a t e l a r g e r cue s e t s , c u e s o f u n e q u a l 
v a l i d i t y and t a s k s which more c l o s e l y a p p r o x i m a t e r e a l - w o r l d d e c i s i o n 
p r o b l e m s . Whi le t h e l e n s model p a r a d i g m was employed i n t h o s e s t u d i e s , 
t h e r e i s s u b s t a n t i a l need f o r new m e t h o d o l o g i c a l a d v a n c e s and models 
d e v e l o p e d f o r p a r t i c u l a r c l a s s e s of t a s k s . 
103 
APPENDIX A 
DERIVATION OF LENS MODEL EQUATION 
The p u r p o s e of t h i s Appendix i s t o p r e s e n t t h e d e t a i l s of t h e 
d e r i v a t i o n o f t h e l e n s model e q u a t i o n and r e l a t e d q u a n t i t i e s . The e q u a ­
t i o n i s p r e s e n t e d and d i s c u s s e d i n C h a p t e r I . The deve lopmen t g i v e n 
h e r e p a r a l l e l s t h a t of C a s t e l l a n [ 1 9 7 3 ] . 
Le t Y be t h e d i s t a l v a r i a b l e and Y b e t h e s u b j e c t ' s e s t i m a t e o f e s J 
Y . F u r t h e r , l e t 
be a v e c t o r of c u e s . Y e , ' Y and X^are random v a r i a b l e s and no g e n e r ­
a l i t y i s l o s t by l e t t i n g 
e 
x ' = ( x 1 , x 2 , . . . , 
E(Y ) = E(Y ) = 0 
and 
E(X) = 0 
where 0 i s a v e c t o r of K z e r o e s . C l e a r l y , 
E ( Y 2 ) = al e e 
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2 2 E(Y^) = a s s 
E(XX') = £ 
E(Y X) = Ee e— — 
and 
E(Y X) = E s . s— — 
Assuming a model of t h e form 
Y = B'X + e e - e -
w i t h 
E ( e ) = 0 , 
i t f o l l o w s t h a t 
L = E ( £ 2 ) = EC(Y - B ' X ) 2 ] e - e -
= E[Y 2 -2Y B ' X + B ' X X ' B ] e e - e - - e — -e 
= a2 - 2 6 ' Z e + B ' E B . e - e — - e — e 
D i f f e r e n t i a t i n g and e q u a t i n g t o z e r o , 





6 = E 4 s . ( 2 ) 
- s 
Y = Y + Z e e e 
Y = Y + Z s s s 
Y = 3 X e - e -
Y = B f X. 
s - s -
The c o r r e l a t i o n b e t w e e n Y and Y , d e s i g n a t e d by r , can be w r i t t e n : 
e s a 
cov(Y ,Y ) + cov(Z ,Z ) 
= *L± e S ( 3 ) 
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s i n c e 




cov(Y Y ) = r~ ; (Var(Y )va r (Y ( 4 ) 
e ' s 
cov(Z ,Z ) = r 7 (Var(Z ) v a r ( Z ) ) 1 / 2 . ( 5 ) e S ZJ , ZJ € S e s 
By t h e d e f i n i t i o n of t h e m u l t i p l e c o r r e l a t i o n c o e f f i c i e n t , 
Var(Y ) = R 2 a 2 - ( 6 ) e e e 
Var(Y ) = R 2 o 2 ( 7 ) s s s 
Var(Z ) = ( 1 - R 2 ) a 2 ( 8 ) e e e 
Var(Z ) = ( 1 - R 2 ) a 2 . ( 9 ) 
s s s 
L e t t i n g 
G = r~ * ( 1 0 ) 
e ' s 
and 
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c = * z , z 
e ' s 
and s u b s t i t u t i n g ( 6 ) - ( 1 1 ) i n t o ( 3 ) , a new e x p r e s s i o n f o r r i s : 
a 
GR R a a + C ( l - R 2 ) 1 / 2 a ( l - R 2 ) 1 / 2 a e s e s e e s s 
r = • 1 
a a a 
e s 
r = GR R + C ( l - R 2 ) 1 / 2 ( 1 - R 2 ) 1 / 2 ( 1 2 ) a e s e s 
which i s t h e l e n s model e q u a t i o n g i v e n i n C h a p t e r I . 
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APPENDIX B 
THEORETICAL AND EMPIRICAL VALUES OF TASK 
PARAMETERS FOR EXPERIMENT ONE 
Mean Cue Mean Cue 
I n t e r c o r r e l a t i o n V a l i d i t y 
Cues 
R 
e X. ,X. i D 
r x . 
l 
T h e o r e t i c a l E m p i r i c a l T h e o r e t i c a l E m p i r i c a l T h e o r e t i c a l E m p i r i c a l 
0 . 7 0 0 . 7 2 0 . 3 3 0 . 3 3 0 . 5 8 0 . 5 9 
c. 0 .90 0 .90 0 . 6 7 0 . 6 8 0 . 8 2 0 . 8 3 
c 0 .70 0 . 7 3 0 .17 0 . 1 9 0 . 4 1 0 . 4 0 
D 0 . 9 0 0 . 9 1 0 . 4 5 0 .47 0 .67 0 .69 
CO 0 . 70 0 . 7 4 0 . 1 1 ' 0 .10 0 . 3 3 0 .36 
CO 0 . 9 0 0 . 9 2 0 . 3 5 0 . 3 2 0 . 5 9 0 . 6 1 
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APPENDIX C 
INSTRUCTIONS FOR EXPERIMENT ONE 
T h i s s t u d y i s d e s i g n e d t o d i s c o v e r how p e o p l e u s e i n f o r m a t i o n t o 
make d e c i s i o n s . On t h e s c r e e n you w i l l be g i v e n number s . You w i l l 
a l s o s e e t h e number of t h e t r i a l which c o r r e s p o n d s t o t h e number on y o u r 
answer s h e e t . On t h e b a s i s of t h e s e d a t a you w i l l t r y t o p r e d i c t t h e 
v a l u e of a n o t h e r number . T h i s e s t i m a t e s h o u l d be r e c o r d e d n e x t t o t h e 
a p p r o p r i a t e t r i a l number u n d e r t h e column "Your E s t i m a t e . " A f t e r y o u r 
e s t i m a t e has been r e c o r d e d , I w i l l show you t h e t r u e v a l u e which you 
were a t t e m p t i n g t o e s t i m a t e . T h i s s h o u l d be r e c o r d e d u n d e r "True 
V a l u e . " We w i l l t h e n p r o c e e d t o t h e n e x t t r i a l . You w i l l n o t be a b l e 
t o p r e d i c t p e r f e c t l y , b u t you s h o u l d do t h e b e s t you c a n . The t r u e 
v a l u e s w i l l be i n t e g e r s be tween z e r o and one t h o u s a n d . 
Any q u e s t i o n s ? 
APPENDIX D 
RESPONSE DATA FOR EXPERIMENT ONE 
r 
a 
R 2 = 0 .50 e R
2 = 0 .80 
e 
2 Cues 5 Cues 8 Cues 2 Cues 5 Cues 8 Cues 
s - 1 .296787 .530046 .108024 .790380 .786172 .762432 
s - 2 .352313 .571132 .075173 .648198 .844912 .607485 co 3 .476586 .490952 .401970 .443454 .755519 .390599 
S- 4 .243778 .159327 .223270 .739407 .745621 .551472 co 5 .677785 . 156761 .334053 .527760 .768204 .661037 
S- 1 .708604 .587753 .475063 .898972 .978655 .857137 
S- 2 . 467701 . 549061 .169972 .676497 .992199 .842685 co 3 .676217 .595802 .550214 .861588 .993487 .618808 
S- 4 .667827 .058702 .066562 .420422 .962278 .695145 
S- 5 .810524 .563441 .638162 .468077 .923638 .712597 
S- 1 .512033 .530755 .515204 .772746 .913875 .749144 
s - 2 .223304 .433417 .233307 .732464 .895456 .801412 
s - 3 .421886 .412859 . 4 7 8 8 6 1 .720232 .804362 .616052 
s - 4 .215738 .189830 .094098 .481915 .866907 .627525 
s - 4 .558821 .392641 .497737 .415486 .938653 .714799 
Means Based on Z ' s 
Block 1 Block 2 Block 3 Means 
R 2 = 0 . 5 0 
e 
2 c u e s 
5 c u e s 
8 c u e s 
.425 











R 2 = 0 .80 
e 
2 c u e s 
5 c u e s 










. 6 7 1 
.815 ' 
. 693 
I l l 
R 
s 
R 2 = 0 .50 
e 
R 2 = 0 .80 
e 
2 Cues 5 Cues 8 Cues 2 Cues 5 Cues 8 Cues 
Block 1 






















0 . 4 5 3 5 4 1 

























































0 . 5 6 2 5 7 1 
0 . 9 6 0 6 6 1 
0 .730064 
























Means Based on Z ' s 
Block 1 Block 2 Block 3 Means 





0 . 7 3 1 
0 .676 
0 . 535 
.0 .831 
0 .743 





0 . 7 0 3 
0 .619 
R = 0 .90 
e 
2 c u e s 
5 c u e s 
8 cues 
0 . 7 1 4 
0 .892 
0 .778 
0 . 7 9 1 




0 . 8 5 3 
0 .773 




R 2 = 0 .50 e R
2 = 0 .80 e 
2 Cues 5 Cues 8 Cues 2 Cues 5 -Cues 8 Cues 
Block 1 





















0 . 9 8 3 1 1 1 
0 .977420 
0 . 9 9 7 9 0 1 






























































0 . 7 2 9 1 6 1 
0 .899017 






0 . 9 9 9 7 1 1 












Means Based on Z ' s 
Block 1 Block 2 Block 3 Means 
R ~ 0 .70 
e 
2 c u e s 
5 cues 
8 c u e s 
0 . 9 6 8 
0 . 9 1 8 
0 . 6 3 3 
0 .982 






0 . 9 1 1 
0 .722 
R ~ 0 .90 e 
2 c u e s 
5 c u e s 
8 c u e s 







0 . 9 8 1 
0 .918 
0 . 9 9 2 
0 . 9 8 4 
0 . 9 1 5 
APPENDIX E 
THEORETICAL AND EMPIRICAL VALUES OF TASK 
PARAMETERS FOR EXPERIMENT TWO 
( E m p i r i c a l Va lues Above D i a g o n a l — T h e o r e t i c a l Below) 








T h e o r e t i c a l R = 0 . 5 0 0 e 
2 
E m p i r i c a l R g = 0 .497 






T h e o r e t i c a l R = 0 .800 e 
E m p i r i c a l R Q = 0 .805 
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CASE III: 2 F i v e C u e s , R = ' e 
0 . 5 0 
h X 2 X 3 X 4 X 5 
Y 
e 
x l . 025 
.079 .002 . 013 .327 
X 2 .00 
. 002 .046 - . 0 3 1 .400 
X 3 .00 .00 
.012 - .047 .293 
\ .00 .00 .00 . 0 2 1 
.335 




.32 .32 .32 .32 .32 
2 T h e o r e t i c a l R e = 0 .500 
. . 2 
E m p i r i c a l R^ 
= 0 . 5 0 8 
CASE IV: F i v e Cues 0 . 8 0 
h *2 X 3 V X 5 
Y 
e 
x i - . .087 .064 .003 - .043 .347 
X 2 .00 - . 0 2 5 . 002 .010 .384 
X 3 .00 .00 .008 - .082 .397 
\ . 00 .00 .00 - .003 .414 
X 5 .00 .00 .00 .00 .370 
Y 
e 
.40 . 40 .40 .40 . 40 
T h e o r e t i c a l R = 0 . 8 0 e 
. . 2 E m p i r i c a l R = 0 . 7 8 1 e 
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CASE V: E i g h t C u e s , R 2 = 0 . 
e 
50 
x i X 2 X 3 \ X 5 X 6 X 7 X 8 
Y 
e 
x l - . 0 3 4 - . 0 8 7 .015 .162 - . 0 1 5 .125 .238 . 286 
X 2 .00 .042 - . 0 1 5 . 0 7 1 .034 - . 0 9 9 .048 .243 
X 3 .00 .00 .156 - . 0 4 2 .032 . 0 3 1 - . 0 1 9 
.269 
\ .00 .00 .00 .084 .109 - . 0 1 4 .052 .343 
X 5 .00 .00 .00 .00 .089 .089 - . 0 9 8 .316 
X 6 .00 .00 .00 .00 .00 
.064 .085 .313 
X 7 .00 .00 .00 .00 .00 .00 
. 164 .357 




.25 .25 .25 .25 . 2 5 .25 .25 .25 
2 T h e o r e t i c a l R = 0 .500 e 
E m p i r i c a l R 2 = 0 .626 
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CASE VI: E i g h t Cues 0 .80 
X l X 2 X 3 \ X 5 X 6 X 7 X 8 
Y 
e 
,063 .047 - .027 - . 1 5 5 .114 - . 1 6 9 - . 0 1 8 .207 
X 2 .00 .017 .053 - . 0 5 2 - . 0 4 6 - . 0 0 5 - . 0 2 7 .324 
X 3 .00 .00 .009 - . 0 2 8 . 0 1 1 - . 0 2 1 - . 0 8 6 .280 
\ 
.00 .00 .00 .067 - . 0 2 7 .093 - . 0 2 8 . 3 5 1 
X 5 .00 ,00 .00 .00 - . 1 3 3 .057 .115 .272 
X 6 .00 .00 .00 .00 .00 - . 0 3 6 - . 0 0 9 .312 
X 7 .00 .00 .00 .00 . 00 .00 - . 0 5 2 .279 
X 8 .00 .00 .00 .00 .00 .00 .00 . 404 
Y 
e 
.32 .32 .32 .32 .32 .32 .32 .32 
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APPENDIX F 
RESPONSE DATA FOR EXPERIMENT TWO 
E x p e r i m e n t No. Two ( R e s p o n s e D a t a ) ( r ) 
R 2 = 0 .50 
e 
R 2 = 0 .80 e 
2 Cues 5 Cues 8 Cues 2 Cues 5 Cues 8 Cues 
Block 1 











- . 0 2 4 1 4 6 
.175535 
- . 1 6 1 1 1 8 
.499152 
- , 1 2 5 1 7 5 
- . 1 3 1 5 4 2 
















































































- . 0 1 1 8 7 6 






- . 0 2 2 3 9 7 
.132576 
- . 1 5 2 9 6 1 
Means Based on Z ' s 




Block 1 Block 2 Block 3 Means 
.338 
.117 






. 1 0 1 
.260 
. 2 8 1 
.102 


















E x p e r i m e n t No. Two ( R e s p o n s e Da ta ) (G) 
Block 1 





R 2 = 0 .50 
e 
R 2 = 0 .80 e 









- . 3 3 3 8 5 8 
.876662 
.345126 
- . 2 5 7 0 1 1 







































































- . 7 7 4 1 6 8 
.729736 
.122655 













- . 1 5 5 8 3 2 
.487920 
- . 2 3 2 8 1 0 
Means Based on Z ' s 
Block 1 Block 2 Block 3 Means 
o 
CM Cues .995 . . 964 .937 .977 
R 2 = = 0. 50 5 Cues . 5 9 1 .770 .825 .743 
e CO Cues . 165 .482 .062 .246 
o 
CM Cues .754 .980 .935 .930 
R 2 = = 0. 80 5 Cues .684 .788 . 6 8 1 .722 
e CO Cues . 4 1 1 .413 .243 .358 
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E x p e r i m e n t No. Two (Response D a t a ) (R ) 
R 2 = 0 .50 
e 
R 2 = 0 .80 
e 
2 Cues 5 Cues 8 Cues 2 Cues 5 Cues 8 Cues 
Block 1 











































































































Means Based on Z ' s 
















. 4 0 1 


















CUE UTILIZATION COEFFICIENTS FOR EXPERIMENT TWO 
r l s r 2 s P 3 s r 4 s r 5 s r 6 s P 7 s r 8 s 
.037 .077 
2 Cues .230 .338 
R 2 
e 






2 Cues . 234 .160 
R 2 
e 





- . 0 3 7 .168 . 0 5 1 - . 0 1 9 .224 
5 Cues . 055 .034 .046 - . 0 7 4 .245 
R 2 e = 0 .50 







- . 0 6 8 
- . 0 3 0 
,178 
.249 
.094 . 0 3 1 .029 .033 . 205 
5 Cues - . 0 6 2 - . 0 3 0 .067 .018 .228 
R 2 e 
= 0 .80 . 005 .068 .080 . 0 0 5 .182 .003 





- . 0 3 4 
- . 1 2 4 
.156 
.248 
. 122 . 108 - . 0 6 8 .016 .136 .043 . 073 .098 
8 Cues - . 0 8 5 .148 . 0 7 1 - . 0 6 5 - . 0 2 6 - . 0 4 5 - . 0 7 9 - . 0 3 9 
R 2 e = 0 .50 
- . 0 4 2 .149 .130 .015 - . 0 9 8 - . 0 5 7 . 0 5 1 .086 
.125 - . 1 1 5 .137 .019 .135 .165 .137 .069 
.062 .054 - . 0 2 0 . 1 4 1 . 0 3 1 .107 - . 0 2 8 .065 
- . 0 7 3 .017 - . 1 0 4 .092 .054 - . 0 6 3 - . 0 1 6 .177 
8 Cues .109 .104 .063 .090 .138 - . 0 4 3 .000 .029 
R 2 
e 
= 0 .80 . 2 5 1 .062 .075 - . 0 4 7 - . 1 2 5 .006 .040 .074 .045 .087 .227 .169 .133 .134 .090 .129 
.014 - . 1 2 5 - . 1 7 5 .072 .093 . 0 1 1 .125 .054 
APPENDIX H 
THEORETICAL AND EMPIRICAL TASK PARAMETERS 
FOR EXPERIMENT THREE 
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RESPONSE DATA FOR EXPERIMENT THREE 









r 2 G R s 
- . 0 3 7 .080 .089 .124 .300 .516 .526 .750 .757 
. 4 9 1 .672 .593 . 0 5 1 .844 .276 .506 .762 .630 
Block - . 0 3 5 .093 .049 . 205 .563 .486 .460 .792 .619 .216 .900 .270 .032 .246 .210 . 515 .077 .673 
.110 .976 .358 .318 .967 .688 .385 .773 .499 
.220 .689 .653 .410 .862 .446 . 5 2 1 .658 .855 
- . 2 7 7 - . 8 0 9 . 2 5 1 .200 .717 .345 .413 .718 .636 
.238 .938 .479 .175 .280 .284 .255 .750 .360 
Block .012 
.889 .372 .202 .600 .584 .642 .855 .785 
I .228 .886 . 5 9 1 .018 .772 - .250 .516 .815 .639 
- . 0 0 3 .903 .453 .696 .995 .984 .424 .678 .562 
- . 2 3 4 - . 0 7 6 .142 .173 .655 .565 .505 .919 .544 
.179 .806 .052 - . 1 6 8 - . 1 9 0 .436 .292 . 6 1 1 .580 
.075 .909 .262 - . 1 9 3 - . 0 8 5 .318 .282 .603 .455 
Block Q 
. 0 7 1 .479 .133 .089 .184 .576 .602 . 8 3 5 .730 
o .188 .957 .638 .282 .728 .403 . 4 4 1 .605 .825 
.162 .979 .233 .683 .978 . 9 9 1 .385 .760 .564 
.179 .914 .652 .257 .770 .580 .513 .585 .926 
APPENDIX J 
CUE UTILIZATIONS FOR EXPERIMENT THREE 















. 0 2 1 
.085 
. 0 4 1 
.099 
.079 
. 0 9 1 




























- . 0 9 0 
.084 
.133 



































. 2 8 1 





EMPIRICAL CUE INTERCORRELATIONS AND 
VALIDITIES FOR EXPERIMENT FOUR 
Problem One 
S I S2 CI C2 S C Y e 
S I 1.000 .235 .035 .098 .527 . 0 6 1 .450 
S2 .235 1 .000 .064 .048 .478 .083 .275 
CI - . 0 3 5 - .064 1 .000 .184 - .039 .466 .323 
C2 .098 .048 .184 1.000 - .013 .439 .330 
R 2 = 
s a 
. 4 1 7 ; R 2 
c 
= . 3 5 5 ; R 2 = e 






S I S2 S3 S4 • CI C2 C3 C4 CO
 
c Y e 
S I 1.000 .330 . 237 .306 .039 . 011 - . 021 011 .484 - . 092 . 301 
S2 .330 1.000 . 174 .217 - .124 . 075 . 057 106 .440 - . 037 . 334 
S3 .237 .174 1 . 000 .310 .086 . 096 - . 009 019 .368 - . 019 . 284 
S4 .306 .217 . 310 1.000 .063 . 061 - . 076 010 .580 . 040 . 458 
CI .039 -- .124 . 086 .063 1 .000 . 333 . 29 2 390 .112 . 529 . 421 
C2 . 0 1 1 .075 . 096 . 0 6 1 .333 1 . 000 . 200 331 .076 . 334 . 307 
C3 - . 0 2 1 .057 - . 009 - . 0 7 6 . 292 . 200 1 . 000 189 - .054 . 475 . 266 
C4 . 0 1 1 -- .106 . 019 .010 .390 . 331 . 189 1 . 000 .056 . 507 . 364 
R 2 = 
s a 
. 5 3 1 ; R 2 
c 
= . 5 2 3 ; R 2 = e . 5 4 6 ; R*
2 
e = .546 
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APPENDIX L 
INSTRUCTIONS FOR EXPERIMENT FOUR 
I n s t r u c t i o n S e t I 
T h i s s t u d y i s d e s i g n e d t o d i s c o v e r how p e o p l e u s e i n f o r m a t i o n t o 
make d e c i s i o n s . The t a s k i s t o e s t i m a t e a r a t i n g of t h e o v e r a l l d e s i r ­
a b i l i t y of an a u t o m o b i l e p a s s e n g e r r e s t r a i n t s y s t e m from r a t i n g s of 
a s p e c t s of t h e s y s t e m . On t h e s c r e e n you w i l l s e e 4 r a t i n g s which you 
a r e t o u s e a s t h e b a s i s f o r y o u r e s t i m a t e of d e s i r a b i l i t y . A f t e r s e e i n g 
t h e d a t a , you w i l l r e c o r d y o u r e s t i m a t e i n t h e s p a c e p r o v i d e d . You w i l l 
t h e n b e shown t h e " t r u e " d e s i r a b i l i t y r a t i n g and w i l l r e c o r d i t i n t h e 
s p a c e p r o v i d e d . You w i l l n o t be a b l e t o p r e d i c t e x a c t l y on each t r i a l , 
b u t you s h o u l d t r y t o p r e d i c t a s a c c u r a t e l y a s p o s s i b l e . You w i l l have 
5 p r a c t i c e t r i a l s f o l l o w e d by 80 t r i a l s " f o r r e a l . " 
Any q u e s t i o n s ? 
I n s t r u c t i o n S e t I I 
T h i s s t u d y i s d e s i g n e d t o d i s c o v e r how p e o p l e u s e i n f o r m a t i o n t o 
make d e c i s i o n s . The t a s k i s t o e s t i m a t e t h e o v e r a l l d e s i r a b i l i t y of a 
p r o p o s e d a u t o m o b i l e p a s s e n g e r r e s t r a i n t s y s t e m on t h e b a s i s of s a f e t y 
and c o m f o r t . On t h e s c r e e n you w i l l be g i v e n 2 s a f e t y r a t i n g s l a b e l l e d 
S I and S2 and 2 comfor t r a t i n g s l a b e l l e d CI and C2. You a r e t o u s e 
t h e s e r a t i n g s t o e s t i m a t e an o v e r a l l r a t i n g of d e s i r a b i l i t y , which you 
w i l l r e c o r d i n t h e s p a c e p r o v i d e d . You w i l l t h e n be shown t h e " t r u e " 
d e s i r a b i l i t y r a t i n g and you w i l l r e c o r d t h i s i n t h e s p a c e p r o v i d e d . You 
w i l l n o t be a b l e t o p r e d i c t e x a c t l y on each t r i a l , b u t you s h o u l d t r y t o 
p r e d i c t a s c l o s e l y a s p o s s i b l e . You w i l l have 5 p r a c t i c e t r i a l s f o l ­
lowed by 80 t r i a l s " f o r r e a l . " 
Any q u e s t i o n s ? 
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I n s t r u c t i o n S e t I I I 
T h i s s t u d y i s d e s i g n e d t o d i s c o v e r how p e o p l e u s e i n f o r m a t i o n t o 
make d e c i s i o n s . The t a s k i s t o e s t i m a t e t h e o v e r a l l d e s i r a b i l i t y of a 
p r o p o s e d a u t o m o b i l e p a s s e n g e r r e s t r a i n t s y s t e m on t h e b a s i s of s a f e t y 
and c o m f o r t . On t h e s c r e e n you w i l l be g i v e n 2 s a f e t y r a t i n g s l a b e l l e d 
S I and S2 and 2 comfor t r a t i n g s l a b e l l e d CI and C2. You a r e t o u s e 
t h e s e r a t i n g s t o g i v e an o v e r a l l s a f e t y r a t i n g , an o v e r a l l comfo r t 
r a t i n g and an o v e r a l l d e s i r a b i l i t y r a t i n g which w i l l be r e c o r d e d i n t h e 
s p a c e s p r o v i d e d . You w i l l t h e n b e shown t h e " t r u e " d e s i r a b i l i t y r a t i n g 
and you w i l l r e c o r d t h i s i n t h e s p a c e p r o v i d e d . You w i l l n o t be a b l e 
t o p r e d i c t e x a c t l y on each t r i a l , b u t you s h o u l d t r y t o p r e d i c t a s 
c l o s e l y a s p o s s i b l e . You w i l l have 5 p r a c t i c e t r i a l s f o l l o w e d by 80 
t r i a l s " f o r r e a l . " 
Any q u e s t i o n s ? 
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APPENDIX M 
RESPONSE DATA FOR EXPERIMENT FOUR 
Problem One 
I n s t r u c . S e t I I n s t r u c . S e t I I I n s t r u c . S e t I I I 
r G R r G R r G R 
a s a s a s 
.506 .934 .650 .07 8 .493 .290 .397 .943 .738 
.279 .810 .687 .540 . 9 5 1 .818 .689 . 9 9 1 .920 
.310 .982 .645 .636 .986 .795 .398 .924 .669 
Block 1 - . 0 1 7 .247 .308 . 1 7 1 .915 .362 .550 .955 .882 
.612 .866 .860 .624 .970 . 7 6 1 .333 -.853 .603 
. 4 3 1 .930 .714 .349 .914 .567 .677 .985 .802 
.206 . 844 .273 .474 .937 .764 .452 . 8 2 1 .789 
.453 .797 . 5 7 1 .280 .840 .413 .419 .875 .705 
.337 .874 .675 .619 .964 .815 .558 .979 .902 
.390 .960 .610 .413 .993 .693 .612 .986 .862 
Block 2 .106 - . 0 3 0 .275 .126 .906 .343 .223 .967 .507 
.145 .553 .450 .203 .913 .730 .147 .776 . 6 9 1 
.433 .960 -.700 .318 .427 .258 .375 .988 .482 
.017 .403 .343 .490 .953 .7 57 .475 .967 .570 
Prob lem Two 
I n s t r u c . S e t I I n s t r u c . S e t I I I n s t r u c . S e t I I I 
r G R r G R r G R 
a s a s a s 
- . 0 8 8 .036 .532 .286 .700 .808 . 3 0 1 .858 .692 
.207 .669 .432 .022 . 3 9 1 .488 - . 0 0 1 .322 .513 
.347 .725 .688 .548 .729 .816 .426 .898 .735 
Block 1 .412 .779 .680 .457 .832 .774 .326 .792 . 6 6 1 
. 3 2 1 .776 . 597 .313 . 6 5 1 .477 - . 0 6 3 .547 .404 
.144 .700 .464 - . 0 4 6 .466 . 3 6 1 .388 .738 .720 
.007 .165 .476 . 365 . 8 4 1 .619 .140 .349 . 4 9 1 
- . 0 6 2 - . 2 5 2 .478 .404 .879 . 755 .465 .809 . 554 
.263 .479 . 6 6 1 .148 .739 .616 .397 .835 .728 
. 175 .489 . 7 6 1 .564 .954 .822 .670 .965 .866 
Block 2 .602 .926 . 7 4 1 .526 .872 .799 .596 .939 .859 
. 415 .837 . 7 2 1 . 0 7 1 . 4 4 1 .459 - . 0 0 1 - . 3 6 4 .456 
.376 . 9 4 5 .749 - . 0 5 2 . 1 3 1 .332 .658 .888 .874 
.158 .415 . 5 5 1 .355 .824 .716 .282 .313 .446 
APPENDIX N 
RELATIVE ACHIEVEMENT FOR EXPERIMENT FOUR 
(ONE BLOCK OF 80 TRIALS) 
Problem One Prob lem Two 
.748 - . 0 9 2 
.486 .305 
. 5 5 1 . 3 5 1 
.062 .662 
.609 .495 
. 6 8 1 .330 
.167 . 1 1 1 
.288 .447 
. 9 2 1 .109 
. 805 .749 
.224 .663 
.627 .302 
.520 - . 0 6 8 
.756 .470 
. 644 .499 
. 9 3 1 .269 
.810 .739 
.502 .584 
.343 - . 0 4 0 




COMMENTS ON REPEATED MEASURES DESIGNS 
R a t i o n a l e f o r R e p e a t e d Measures ANOVA 
F r e q u e n t l y i n t h i s r e s e a r c h , r e f e r e n c e i s made t o an a n a l y s i s of 
v a r i a n c e i n v o l v i n g r e p e a t e d m e a s u r e s . S i n c e t h i s t e r m i n o l o g y i s g e n ­
e r a l l y r e s t r i c t e d t o t h e s t a t i s t i c a l l i t e r a t u r e of t h e b e h a v i o r a l 
s c i e n c e s , i t i s a p p r o p r i a t e t o g i v e an i n f o r m a l r a t i o n a l e f o r such 
d e s i g n s . In p a r t i c u l a r , i t w i l l be shown t h a t t h i s c o n c e p t i s s i m i l a r 
t o t h e n o t i o n of a n e s t e d f a c t o r which i s , of c o u r s e , more f a m i l i a r t o 
w o r k e r s o u t s i d e t h e b e h a v i o r a l s c i e n c e s . 
For e a s e of e x p o s i t i o n , c o n s i d e r a d e s i g n c o n s i s t i n g of two f a c ­
t o r s A and B w i t h n and m " l e v e l s , r e s p e c t i v e l y . I f a^ d e n o t e s t h e ith 
l e v e l o f A and b . i s t h e ith l e v e l of B , a b . . i s t h e c o r r e s p o n d i n g 
3 13 
t r e a t m e n t c o n d i t i o n . Assume t h a t p e x p e r i m e n t a l u n i t s a r e o b s e r v e d a t 
each t r e a t m e n t c o m b i n a t i o n . F u r t h e r assume t h a t each e x p e r i m e n t a l u n i t 
i s o b s e r v e d a t each l e v e l of B b u t a t o n l y one l e v e l of A. L e t t i n g G^ 
d e n o t e t h e ith g roup of p s u b j e c t s , t h e d e s i g n can be r e p r e s e n t e d a s : 
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b l b 2 b . 3 m 
G 2 G 2 
G. G. 
l l 
G G n n 
G. 
l 
Now l e t X ^ j ^ e d e n o t e t h e ith o b s e r v a t i o n on t h e Kth e x p e r i m e n t a l 
u n i t a t t r e a t m e n t c o m b i n a t i o n a h ^ . The e x p e r i m e n t a l model may t h e n be 
w r i t t e n a s : 
X. .„„ = u + A. + B. + AB. . + C w . x + B C . W . . + zn,..„.. ljKJl 1 3 13 K ( i ) 3 K ( i ) JK13K) 
H e r e , u i s t h e o v e r a l l mean, A^ ( i = l , . . . , n ) i s t h e e f f e c t of t h e ith 
l e v e l of A, B . ( j = l , . . . , m ) i s t h e e f f e c t of t h e ith l e v e l of B , A B . . i s 
3 • 13 
t h e i n t e r a c t i o n e f f e c t c o r r e s p o n d i n g t o a D ^ j , ^ ^ . J J ( K = l , . . . , p ) i s t h e 
e f f e c t of t h e pth e x p e r i m e n t a l u n i t n e s t e d w i t h i n A, B C _ . ^ ^ i s t h e 
i n t e r a c t i o n e f f e c t f o r B and C and e „ , . . , , x i s t h e random e r r o r t e r m . 
M13K) 
For t h e r e s e a r c h r e p o r t e d h e r e , t h e r e i s no e s t i m a t e of p u r e 
e r r o r s i n c e e a c h e x p e r i m e n t a l u n i t i s o b s e r v e d o n l y once f o r a g i v e n 
t r e a t m e n t c o m b i n a t i o n . Hence , t h e a n a l y s i s of v a r i a n c e t a b l e t a k e s t h e 
form below which i s t h e b a s i c form used i n t h i s r e p o r t . 
132 
Source d f E(MS) 
Between S u b j e c t s np - 1 
2 2 A. n - 1 
l 
C K ( i ) n ( p - 1 } °l + m°C 
W i t h i n S u b j e c t s n p ( m - l ) 
B . m - 1 ° e + °BC + n p * B 
A B . . ( n - D ( m - l ) a\ + o j j c + 
B C . K ( 1 ) n ( p - l ) ( m - l ) a2e * o\c 
The t e r m " r e p e a t e d m e a s u r e s " r e f e r s t o t h e f a c t t h a t a g i v e n 
g roup o f e x p e r i m e n t a l u n i t s ( s u b j e c t s ) i s o b s e r v e d a t each l e v e l of 
f a c t o r B. T h u s , t h e o b s e r v a t i o n s on a s i n g l e s u b j e c t from one l e v e l of 
B t o a n o t h e r a r e c l e a r l y n o t i n d e p e n d e n t . By c o n s i d e r i n g g r o u p s t o be 
n e s t e d u n d e r f a c t o r A, however , t h i s p r e s e n t s no p r o b l e m . Winer [ 1 9 6 2 ] 
g i v e s a d e t a i l e d d e s c r i p t i o n of r e p e a t e d m e a s u r e s d e s i g n s and p o i n t s 
o u t t h i s r e l a t i o n s h i p t o n e s t e d d e s i g n s . 
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VITA 
Alan L e s l i e D o r r i s , son of Mr. and Mrs . H. L. D o r r i s , was b o r n 
March 1 2 , 1947, i n A t l a n t a , G e o r g i a . A f t e r a t t e n d i n g p u b l i c s c h o o l s i n 
G e o r g i a and T e n n e s s e e , he was g r a d u a t e d from South Mecklenburg High 
S c h o o l i n C h a r l o t t e , Nor th C a r o l i n a , i n J u n e , 1 9 6 5 . 
He e n t e r e d G e o r g i a I n s t i t u t e of Technology i n S e p t e m b e r , 1 9 6 5 , 
and was g r a d u a t e d i n March, 1970 , w i t h t h e d e g r e e of B a c h e l o r of I n d u s ­
t r i a l E n g i n e e r i n g . He i m m e d i a t e l y e n t e r e d t h e g r a d u a t e p rogram of t h e 
S c h o o l of I n d u s t r i a l and Sys tems E n g i n e e r i n g a t t h e same i n s t i t u t i o n and 
r e c e i v e d t h e d e g r e e of Mas te r of S c i e n c e i n I n d u s t r i a l E n g i n e e r i n g i n 
March, 197 2 . R e q u i r e m e n t s f o r t h e d o c t o r a l p rogram were c o m p l e t e d i n 
t h e summer of 1974 . Mr. D o r r i s s p e c i a l i z e d i n t h e a r e a of human f a c t o r s 
e n g i n e e r i n g w i t h m i n o r s i n ' e n g i n e e r i n g s t a t i s t i c s and o p e r a t i o n s 
r e s e a r c h . 
While a t t h e G e o r g i a I n s t i t u t e of T e c h n o l o g y , Mr. D o r r i s h e l d 
p o s i t i o n s a s G r a d u a t e R e s e a r c h A s s i s t a n t and G r a d u a t e T e a c h i n g A s s i s t a n t . 
In Sep tember of 1 9 7 2 , he j o i n e d t h e f a c u l t y a s a p a r t - t i m e I n s t r u c t o r . 
Mr. D o r r i s became a f u l l - t i m e I n s t r u c t o r and R e s e a r c h C o o r d i n a t o r f o r 
t h e a r e a of m u l t i p l e - c u e d e c i s i o n p r o b l e m s i n J a n u a r y , 1974 . He h e l d an 
NDEA F e l l o w s h i p f o r one y e a r of h i s g r a d u a t e s t u d y . In A u g u s t , 1974 , 
Mr. D o r r i s j o i n e d t h e f a c u l t y of t h e Depar tmen t of I n d u s t r i a l E n g i n e e r ­
i n g of t h e U n i v e r s i t y of Oklahoma i n Norman a s an A s s i s t a n t P r o f e s s o r . 
Mr. D o r r i s m a r r i e d t h e fo rmer P a t r i c i a Susan Todd i n S e p t e m b e r , 
1968 . A s o n , J a s o n , was b o r n t o them i n O c t o b e r , 1 9 7 1 . 
